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INTRODUCTION 

The  past  year  has  been  both  a  challenging  and  difficult  one  for  industries 
dependent,  either  in  whole  or  in  part,  on  the  mineral,  forest,  water-power,  and 
other  natural  resources  of  the  Dominion.  To  the  difficulties  of  post-war  re- 
adjustment was  added  the  disturbing  effect  of  work  stoppages  with  a  consequent 
loss  in  production  of  much  needed  materials.  Nevertheless,  activity  in  the  base 
metals  industry  remained  high;  g(jld  production  continued  to  rise,  and  the 
demand  for  structural  materials  greatly  increased.  With  lumber  and  paper 
in  strong  demand  bt)th  at  home  and  on  the  export  market,  activity  in  the  forests 
reached  record  levels.  This  placed  a  heavy  resjionsibility  on  those  charged  with 
forest  administration  to  intensify  their  efforts  toward  the  fullest  conservation 
and  utilization  of  our  forest  resources.  Consumption  of  hydro-electric  power 
rose  rapidly  aftei'  its  temporary  decline  in  the  reconversion  period  and  during 
the  past  winter  shortages  de\'eloped  in  some  areas.  A  greatly  expanded  program 
of  new  hydro  development  is  being  undertaken  to  increase  the  industry's 
productive  capacity. 

In  view  of  the  lively  interest  being  shown  by  the  mining  industry  in  the 
search  for  new  sources  of  mineral  wealth  and  in  the  exploration  of  prospects, 
measures  were  taken  to  expand  the  1946  season's  program  of  field  operations 
and  twenty-five  additional  geological  and  topographical  parties  were  sent  out. 
Tests  and  investigations  on  gold  and  base  metal  ores  increased  considerably 
over  last  year  and  si)ecial  attention  was  given  the  development  of  uses  for 
recently  disclosed  sources  of  industrial  minerals. 

Work  was  resumed  on  fuel  research  on  an  extended  basis,  on  an  inventory 
of  mineral  resources,  and  on  plans  to  enhance  the  rôle  of  the  National  Museum. 

A  substantial  beginning  was  made  on  an  enlarged  program  of  fundamental 
forest  research,  the  progress  of  which  will  depend  to  some  extent  on  the 
availability  of  technical  staff  and  facilities.  This  program  has  as  its  object  the 
provision  of  essential  data  on  which  to  base  vigorous  leadership  in  developing 
a  forest  jiolicy  aimed  at  growing  and  maintaining  forests  on  all  lands  available 
in  Canada  for  forest  management  and  at  evolving  types  of  management  that 
will  assure  maximum  results  in  terms  of  wood  products,  stream-flow  protection, 
and  other  forest  values. 

The  examination  and  development  of  Canada's  great  northern  regions 
occupied  a  foremost  place  in  departmental  activities.  Work  was  begun  on  the 
Snare  River  power  development  and  noteworthy  progress  was  made  on  the 
construction  and  improvement  of  means  of  transportation  and  communication. 
The  extension  of  health  and  educational  facilities  and  the  inauguration  of  a 
service  to  fm'ther  wildlife  and  forest  conservation  arc  measures  that  will  con- 
tribute to  the  general  welfare  of  native  and  white  residents. 

There  was  a  greatly  accelerated  movement  of  immigrants  to  Canada  and 
figures  for  the  year  showed  an  increase  of  1 16  per  cent  above  the  previous  fiscal 
period.  This  increase  was  due  mainly  to  the  admission  of  a  considerable  number 
of  dependants  of  members  of  the  Armed  Forces  and  to  a  marked  improvement  in 
the   number   of   United   States    citizens    coming   to    Canada.     The   Dominion's 
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decision  to  share  in  the  re-settlement  of  refugees  and  displaced  persons  neces- 
sitated the  posting  of  immigration  teams  to  occupied  territory.  Regular  inspec- 
tional  offices  were  reopened  at  a  number  of  European  points  in  anticipation  of 
the  resumption  of  normal  immigration  functions. 

Tourist  travel  to  the  National  Parks  showed  a  substantial  increase.  Special 
attention  was  devoted  to  the  i)roblem  of  providing  accommodation  for  vaca- 
tionists in  low-income  brackets. 

Various  survey  units  of  the  department  conducted  investigations  and 
majiping  operations  in  the  Northwest  and  Yukon  Territories  and  in  other  parts 
of  the  Dominion,  the  results  of  which  will  replenish  the  supply  of  information 
and  maps  available  for  the  use  of  industry  and  the  public  in  general. 

The  conditions  among  the  Indians  were,  in  the  main,  satisfactory.  Those 
engaged  in  farming  and  lumbering  continued  to  enjoy  full  employment  at  good 
wages.  The  operations  of  Indian  fishermen  and  trappers  were  affected  by 
jieriods  of  scarcity  and  by  price  recessions  in  some  regions. 

In  the  following  tables  a  summary  is  given  of  the  revenues  and  expenditures 
of  the  department  for  the  fiscal  year: 


DEPARTMENT   OF  MINES   AND   RESOURCES 
SUMMARY  OF  REVENUES  AND  EXPENDITURES  FOR  THE  FISCAL  YEAR  1946-47 

Expend  itu)es 
Special  including 
Demobilization  Total 

Revenue  Ordinary      and  Reconversion  Expenditures 

Administrative  Offices $ $      166, 318  02    $ $      166, 318  02 

Mines  and  Geology  Branch — 

Branch  Administration 334, 788  95'  32, 697  23 

Bureau  of  Mines 17,352,95  .548,991  37 

Bureau  of  Geology  and  Topography . .  9, 293  95         1 .  191 ,  578  37 

National  Museum  of  Canada 74, 476  61 

Demobilization  and  Reconversion 1, 735,815  76 

$      361,435  852  $  1,847,743  58    «  1,735,815  76 

$  3,583,559  34 


Lands,  Parks  and  Forests  Branch — 

Branch  Administration 23, 707  07 

Northwest  Territories 429,440  34^  1,865, 114  43 

Yukon  Territory 97,438  55  117,98183 

Dominion  Forest  Service 24, 770  59  740, 655  54 

Land  Registry 150, 362  28^  126, 933  15 

National  Parks  Bureau 423, 697  96  2, 143, 770  22 

$1,125,709  72  $5,018,162  24 


Surveys  and  Engineering  Branch — 

Branch  Administration $ $        23, 120  80 

Dominion  Observatories 130  50  173, 524  36 

Dominion  Water  and  Power  Bureau. .  138,214  96  1,469,043  09 

Geodetic  Service 63  10  165,476  08 

International  Boundary  Commission .  28187  36,347  62 

Engineering  and  Construction  Service  198  72  647,478  12 

Hydrographie  Service 15, 739  96  646, 313  74 

Legal  Surveys  and  Map  Service 39,889  47  283,945  72 

$  194,. 518  58  $  3,445,249  .53 


9.884  04 
11.006  71 
22,320  28 

$ 

43,211  03 

3,738  69 

16,679  11 

34,776  95 

157,133  89 

$ 

$  5,061,373  27 

180,878  97 

27,540  47 

130,906  85 

$ 

.551,0.54  93 

$  3,996,904  46 
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SUMMARY  or  IlEVENUES  AND  EXPENDITURES  FOR  THE 
FISCAL  YEAR  \H&A7— Concluded 

Expenditures 
Special  ineluding 
Demobilization  Total 

Revenue  Ordinary      and  Reconversion   Expenditures 

Indian  Affairs  Branch — 

Branch  Administration 61,.'j.')4  20 

Indian  Agencies— Administration.  .  .  .  8,3r)0  47         1,097,302  90 

Reserves  and  Trusts— Administration  1,81136  663,412  83  161,110  79 

Welfare  of  Indians 6,025  48        1,282,379  48 

Indian  Education 2, 532  23        2, 547,858  26 

Miscellaneous  Statutory  Items  (An- 
nuities and  Pensions) 480  00  297, 466  46 

Miscellaneous  Revenue^not  including 
revenue  accruing  to  Indian  Band 
funds 5,160  11 

$        24,359  65    $  5,949,954  19    $       161,110  79 

$  6,111,064  98 


Irfiviigration  Branch — 

Administration   of    the    Immigration 

Act  and  the  Chinese  Immigration 

Act $ $      213,689  81     $ 

Field     and     Inspectional     Service — • 

Canada 1 ,  698, 050  95 

Pield     and     Inspectional     Service — 

Abroad 134, 159  85 

Miscellaneous  Statutory  Items 1,516  00 

Demobilization   and    Reconversion — 

Miscellaneous 211, 450  65     

Miscellaneous  Revenue 32,958  23 

$      244,408  8S     $  2,048,316  61     $ 


167,274  01 


107,274  01 


$  2,215,590  62 


Totals  for  Department S  1,950,432  68     $18,475,744  17     $2,659,066  52    $21,134,810  69 


Notes — 

'  The  main  itein  is  a  refund  of  previous  year's  war  expenditure  amounting  to  $300.380.21. 

^  This  does  not  include  an  item  of  $2,053,289.11  owing  to  the  Crown  by  Abasand  Oils  Ltd.  under  agree- 
ment dated  November  1,  1946.     This  item  is  reflected  in  the  Public  Accounts  as  Revenue. 

'  Amounts  received  from  profits  on  sale  of  liquor  and  for  liquor  fines  in  the  Northwest  Territories 
are  not  included  but  are  deposited  to  the  Trust  Account — Liquor  Profits — N.VV.T.  The  credit 
balance  in  that  account  at  the  close  of  the  fiscal  year  was  $587,957.74. 

♦  Includes  $54,648.82  to  offset  similar  amount  reported  as  expenditure  and  covering  amounts  written 
off  during  year  from  outstanding  advances  for  .Seed  drain  and  Relief. 
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MINES  AND  GEOLOGY  BRANCH 

W.  B.  TIMM,  DIRECTOR 

Since  the  last  report  of  the  Brandi  was  prepared  Canada's  mineral  industry 
completed  the  first  full  calendar  year  of  operation  since  the  war  on  a  peace-time 
basis.  It  was  a  year  marked  by  the  uncertainties  of  a  period  of  readjustment 
and  by  disturbing,  and  in  some  cases  near  chaotic,  economic  conditions  in  war 
torn  areas  of  the  world.  Yet  despite  the  attending  difficulties  the  industry 
established  a  peace-time  record  of  $502.816.251  in  the  total  value  of  its  output 
in  1946.  Its  metal  production  reached  a  value  of  $290.424.689;  its  fuels  a  value 
of  $102,516.888;  and  its  non-metallic  minerals  a  value  of  $109,874.674.  Were  it 
not  for  shortages  of  labour  and  the  difficulty  of  obtaining  supplies  and  equip- 
ment, production  would  have  been  much  higher,  for  seldom  in  the  history  of  the 
industry  was  there  a  greater  demand  for  products  of  the  mines.  Slow  to  develop 
at  first,  this  demand  gained  momentum  as  the  year  progressed,  and  by  the 
end  of  the  fiscal  year  it  showed  little  evidence  of  slackening. 

At  the  commencement  of  1946  there  were  high  hopes  of  a  marked  expansion 
of  activities  in  the  gold  industry,  but  these  hopes  materialized  only  in  part. 
Prospecting  and  exploratory  work  was  exceptionally  active  most  of  the  year, 
but  labour  shortages  and  rising  wages  and  other  costs  in  many  instances  pre- 
vented the  carrying  out  of  development  and  production  programs  on  the  scale 
intended.  The  restoration  of  the  dollar  to  parity  early  in  July  1946  reduced 
the  price  of  gold  paid  to  Canadian  producers  to  $35  an  ounce  from  its  previous 
level  of  $38.50  an  ounce.  As  a  result  of  these  adverse  influences  there  was  only 
a  slightlv  higher  output  of  gold  in  1946.  and  an  increase  in  the  value  of  output 
from  $103,823.990  in  1945  to  $104.096,359  in  1946.  At  the  close  of  the  fiscal  year 
the  gold  industry  was  entering  a  depressed  phase,  more  especially  in  reference  to 
exploratory  drilling,  which  was  showing  a  marked  decline,  and  to  prospecting. 
Nor  was  there  any  substantial  improvement  in  production. 

Throughout  1946,  domestic  sales  of  copper,  lead,  and  zinc  were  subject  to 
ceiling  prices  that  were  well  below  world  prices,  and  producers  were  required  to 
meet  domestic  needs  before  exporting.  Late  in  January  1947  these  ceiling  prices 
were  raised  to  levels  not  far  short  of  the  then  prevailing  world  prices.  (The 
price  ceilings  were  removed  in  June  1947.)  Production  of  nickel,  copper,  lead, 
and  zinc  reached  a  total  of  692,328  short  tons  in  1946.  and  a  total  value  of 
$152,665.928.  the  tonnage  being  13  ])er  cent  and  the  value  11  per  cent  lower 
than  in  1945.  Although  production  was  lower,  domestic  consumption  was  higher 
in  continuation  of  an  upward  trend  resulting  from  Canada's  expansion  as  an 
industrialized  country.  Consequently,  total  exports  of  the  four  metals  declined 
from  601,337  tons  in  1945  to  565.091  tons  in  1946.  though  the  total  value  of 
these  exports  increased  from  $121,183,086  in  1945  to  $134,633,560  in  1946. 

A  particularly  encouraging  feature  of  the  higher  base  metal  prices  on  world 
markets  was  the  stimulus  they  provided  to  exploratory  and  related  work.  There 
was  little  inducement  for  such  work  during  the  depression  years  as  prices  were 
too  low,  and  there  was  little  opportunity  for  it  during  the  war  as  production 
had  to  receive  primary  consideration.  Under  much  more  favourable  circum- 
stances, this  work  was  pressed  to  full  advantage  in  1946  and  with  encouraging 
results.  At  Lynn  Lake  in  northern  Manitoba,  for  instance,  Sherritt  Gordon 
Mines,  Limited,  by  the  end  of  the  fiscal  year,  had  disclosed  by  drilling  upwards 
of  4,500,000  tons  of  copper-nickel  ore  in  three  deposits  under  development,  and 
a  considerable  extension  of  the  deposits  at  depth  is  expected.     At  the  Quemont 

10 


MINES  AND  GEOLOGY  BRANni  11 

property,  which  adjoins  the  Noranda  mine  in  Quebec,  large  deposits  of  copper- 
zinc-gold  ore  were  jjeing  disclosed  and  plans  for  a  milling  plant  were  being  con- 
sidered. At  the  East  Sullivan  property  in  Bourlamaque  township,  Quebec,  large 
deposits  of  low  and  medium  grade  zinc-copper  ore  w^ere  being  prepared  for 
production.  Nor  were  such  developments  confined  to  areas  within  easy  reach  of 
rail  transportation.  At  Richmond  Gulf  far  up  on  the  east  coast  of  Hudson  Bay, 
interesting  developments  were  under  way  on  lead-zinc  showings;  and  in  the 
Mistassini  area,  100  miles  northeast  of  the  Chil)ougamau  area  in  Quebec, 
exploration  comi)anies  and  syndicates  were  actively  prospecting  and  exploring 
other  occurrences  of  lead  and  zinc.  In  other  scattered  sections  of  the  country 
rock  formations  believed  to  be  favourable  for  metal  deposition  were  being 
examined. 

The  63  ])er  cent  increase  in  the  output  of  iron  ore  in  Canada  in  1946  com- 
pared witli  1945  is  of  special  significance  in  view  of  the  increasing  jiossibilities 
for  a  nuich  greater  production  in  due  course.  Most  of  the  output  came  from  the 
Steep  Rock  hematite  dejiosits  west  of  Port  Arthur,  and  the  remainder  from 
the  siderite  deposits  in  the  Michipicoten  area,  Ontario.  In  the  meantime  further 
exploratory  drilling  of  the  hematite  deposits  in  the  Labrador-Quebec  boundary 
region  continued  to  provide  results  su])porting  earlier  views  of  the  large  dimen- 
sions of  the  deposits.  Possible  locations  for  a  proposed  railway  to  connect  the 
deposits  with  a  suitable  terminal  site  on  the  Gulf  of  St.  Lawrence  were  being 
surveyed  at  the  close  of  the  fiscal  year. 

In  contrast  with  a  marked  rise  in  domestic  consumption,  output  of  crude 
petroleum  was  nearly  1,000,000  barrels  lower  than  in  1945.  though  the  value  was 
more  than  $1,300,000  higher.  To  meet  domestic  needs  the  importation  of 
63,410,400  barrels  of  crude  petroleum,  valued  at  $89,546,900,  was  required.  The 
greater  part  of  it  came  from  the  United  States,  and  most  of  the  remainder  from 
Venezuela.  A  major  development  toward  the  close  of  the  fiscal  year  was  the 
disclosure  of  crude  petroleum  in  the  Leduc  field,  18  miles  south  of  Edmonton. 
By  the  end  of  the  year  a  few  successful  completions  had  already  been  made  with 
yields  of  high  quality  oil,  and  ambitious  plans  were  under  w-ay  for  further 
extensive  drilling.  Output  from  Turner  Valley  continued  to  decline,  but  the  out- 
look for  this  field  was  brightened  to  some  extent  by  favourable  drilling  results  in 
the  northern  section. 

The  record  of  $109,874,674  established  in  the  value  of  ouput  of  the  non- 
metallics  or  industrial  minerals  in  1946  is  noteworthy,  for  it  emphasizes  the 
increasing  importance  of  this  group  of  minerals  to  a  country  that  is  becoming 
highly  industrialized.  In  fact,  their  importance  scarcely  requires  emphasizing  as 
it  has  become  abundantly  clear  from  the  difficulties  that  have  been  experienced 
in  obtaining  supplies  of  the  clay  products  and  structural  materials  for  use  in 
liousing  and  other  constructional  projects.  Sevci'al  minerals  of  the  group  comjirise 
the  raw  materials  essential  to  tiie  continued  ex)-»ansion  of  Canada's  chemical  and 
metallurgical  industries.  Not  only  are  larger  ouantities  of  tlie  industrial  minerals 
recjuired  'by  tlie  consuming  industries,  but  the  sj^ecifications  in  many  cases  are 
becomng  more  rigid.  Canada  is  well  supplied  with  nidst  of  the  principal  industrial 
minerals,  but  nmch  remains  to  be  done  toward  their  utilization  to  full  advantage. 
To  a  considerable  extent  this  is  reflected  in  tlie  fact  that,  inclusive  of  chemical 
and  allied  products,  but  exclusive  of  fuels  and  tlieir  products,  Canada  imported 
non-metallic  minerals  and  their  products  to  a  tntal  value  of  approximately 
$155,900.000  in  1946. 

A  development  of  interest  in  connection  with  Canada's  supply  of  industrial 
minerals  arises  from  the  drilling  for  oil  in  Alberta  and  Saskatchewan.  In  many  of 
the  holes  drilled  in  recent  years  salt  beds  have  been  intersected  at  depths  varying 
from  2.700  feet  in  east-central  Alberta  to  about  7,600  feet  in  southern  Saskatche- 
wan.   From  the  information  available,  the  indications  are  that  vast  reserves  of 
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salt  underlie  large  sections  of  the  two  provinces.  In  some  of  the  holes,  more 
particularly  in  west-central  Saskatchewan,  beds  of  potash  were  encountered,  and 
though  these  had  received  only  limited  attention  by  the  close  of  the  fiscal  year, 
they  appeared  to  have  interesting  possibilities. 

Following  a  7-year  period  in  which  its  full  attention  was  given  to  further- 
ing the  war  effort,  the  Mines  and  Geology  Branch  again  directed  its  activities 
toward  meeting  the  peace-time  needs  of  tlie  mineral  industry.  In  view  of  the 
increasingly  active  attention  that  was  given  to  the  search  for  new  sources  of 
mineral  wealth  and  the  exploration  of  prospects  by  mining  companies  and 
syndicates,  an  extended  program  of  gelogical  and  topographical  mapping  became 
a  major  requirement.  To  this  end,  a  total  of  seventy-seven  mapping  parties  were 
assigned  to  field  work,  an  increase  of  twenty-five  parties  over  the  1945  field 
season.  In  the  program  of  field  work  geophysical  methods  of  prospecting  received 
special  consideration.  In  co-operation  with  the  National  Research  Council 
arrangements  were  made  with  the  United  States  Geological  Survey  to  give 
demonstrations  of  the  use  of  the  airborne  magnetometer  in  the  locating  of  mineral- 
bearing  formations.  In  the  course  of  the  demonstration  flights  were  made  over 
known  magnetic  areas  in  Louvicourt  township,  Quebec,  and  in  Sudbury  district, 
Ontario.  Valuable  information  was  gained,  and  it  Ls  the  intention  to  extend  this 
field  of  endeavour. 

Government  agencies,  public  utilities,  mining  and  engineering  organizations, 
and  educational  institutions  made  greatly  increased  demands  on  the  services 
provided  by  the  Branch  through  its  National  Air  Photographic  Library.  These 
aerial  i)hotographs  are  of  partciular  assistance  to  companies  concerned  with  the 
development  of  Canada's  natural  resources,  who  are  saved  much  time  and  efîort 
by  their  use.  Another  service  of  increasing  value  is  that  provided  to  geologists 
employed  by  companies  drilling  for  oil.  These  geologists  frequently  visit  Ottawa 
for  periods  ranging  from  a  few  weeks  to  2  months  or  more  to  study  core  record? 
of  wells  and  to  make  other  use  of  the  facilities  of  the  Branch,  and  during  their 
stay  are  provided  with  office  accommodation. 

Good  progress  was  made  in  the  long  delayed  plans  to  enhance  the  rôle  of  the 
National  Museum  of  Canada.  For  years,  through  the  urgency  of  other  work, 
these  plans  were  held  in  abeyance,  with  the  result  that  the  Museum  lost  much 
of  its  former  importance  and  prestige  as  a  natural  science  and  educational  insti- 
tution. Under  the  able  direction  of  F.  J.  Alcock.  formerly  of  the  Canadian 
Geological  Survey,  who  was  appointed  Acting  Curator  of  the  Museum  in 
February  1947.  it  will  be  the  endeavour  to  bring  these  services  up  to  a  high 
.standard. 

As  noted  in  the  secticm  immediately  following,  most  of  the  special  mineral 
projects  undertaken  for  war  purposes  were  largely  closed  out  by  the  end  of  the 
fiscal  year.  ^Nluch  the  greater  part  of  the  money  loaned  by  the  Government  for 
the  deveh^pment  of  strategic  mineral  properties  was  repaid  by  the  end  of  tlie 
year. 

The  plant  at  Renfrew  for  the  production  of  secret  naval  equipment  was 
turned  over  to  War  Assets  Corporation  for  disposal,  and  staff  and  equipment 
required  for  a  very  small  continuing  oi^eration  were  transferred  to  Ottawa. 
Quarters  were  being  provided  in  a  storage  building  that  was  in  course  of  erection 
at  the  Bureau  of  ]Mines  Laboratories.  This  small  unit  will  take  care  of  the  peace- 
time needs  of  the  Royal  Canadian  Navy  for  new  equipment  and  repairs  to 
existing  equipment. 

Tests  and  investigation  work  on  gold  and  base  metal  ores  increased  con- 
siderably over  the  previous  year.  The  ores  came  chiefly  from  prospects  through- 
out Canada  that  are  being  prepared  for  production,  and  the" results  of  the  te.st 
work  will  be  incorporated  in  the  design  of  flow  sheets  for  milling  plants  that  are 
being  erected  to  treat  the  ores.    Several   companies  interested  in  special  new 
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minerai  development  i)rojccts  made  use  of  the  laboratory  facilities  to  conduct 
their  own  investigations  in  co-operation  with  engineers  of  the  Branch.  Investi- 
gations were  continued  on  the  supply  of  raw  materials  for  atomic  energy  purposes. 
Operations  at  the  Eldorado  mine  in  the  Northwest  Territories  were  studied  and 
endeavours  were  made  to  improve  the  recoveries  and  to  simplify  the  flow  sheet. 

In  the  work  on  industrial  minerals  stress  was  given  to  the  development  of 
uses  for  recently  disclosed  sources  of  raw  materials,  more  especially  to  magne^■ium 
oxychloride  and  oxysulphate  cements  for  flooring  materials  and  as  a  bond  in 
new  products  being  developed.  Field  investigations  were  made  into  the  occurrence 
and  utilization  of  salt,  sodium  sulphate,  granite,  clay,  gypsum,  sihca,  and  potash 
minerals  in  western  Canada,  with  special  attention  to  recent  discoA^eries  of  rock 
salt  and  potash  underlying  the  Great  Plains.  Chief  purpose  of  the  work  on  the 
potash  was  to  determine  the  possibility  of  Canada  becoming  self  sufficient  in  this 
essential  fertilizer  material.  Work  on  the  industrial  waters,  which  was  largely 
dormant  during  the  war,  was  actively  resumed. 

Fuel  research  programs  that  were  disrupted  by  the  war,  owing  to  the  scci^nd- 
ing  of  senior  members  of  the  staff  to  other  Government  departments,  were 
resumed  on  an  extended  basis  and  a  start  was  made  toward  filling  the  vacancies 
on  the  staff.  In  co-operation  with  die  Locomotive  Development  Committee  of 
Bituminous  Coal  Research  Incorporated,  a  project  was  initiated  for  the  study  of 
combustion  of  pulverized  coal  under  pressure,  the  immediate  aim  of  the  joint 
project  being  the  development  of  a  locomotive  powered  by  a  coal-fuel  gas  turbine. 
If  successful,  however,  pressurized  combustion  will  probably  have  a  wider 
application.  A  field  study  was  made  of  natural  gas  resources  in  western  Canada 
to  estimate  the  possible  use  of  the  gas  as  a  raw  material  for  the  production  of 
synthetic  fuels.  Plans  were  made  to  continue  the  study  of  the  technique  of 
hydrogénation.  es[)ecially  as  applied  to  bittimen  and  heavy  crude  oil. 

Steps  were  taken  to  meet  the  increasing  need  for  a  comprehensive  inventory 
of  the  mineral  resources  of  Canada.  In  this  work  an  index  of  all  known  occur- 
rences of  metallic  and  industrial  minerals  is  being  compiled  and  close  co-operation 
has  been  established  with  provincial  departments  of  mines,  and  mining 
organizations. 

The  difficult  economic  problems  of  the  gold  industry  received  special  con- 
sideration and  studies  were  made  of  various  phases  of  the  industry's  operations 
for  use  of  the  Government  in  considering  policies  designed  to  assist  in  the 
rehabilitation  of  the  industry. 

The  use  made  by  the  industry  of  the  Branch's  Physical  Metallurgy  Research 
Laboratories  stressed  the  important  rôle  these  facilities  can  jilay  in  peace-time 
endeavour.  The  services  are  of  special  benefit  to  the  manufacttu-ers  of  metal 
products  and  to  foundrymen,  and  most  of  the  projects  are  undertaken  on  a: 
co-operative  basis  with  industry.  A  few  of  the  major  projects,  notably  (mc 
dealing  with  the  development  of  superior  heat-resisting  alloys,  were  being  con- 
ducted jointly  with  the  National  Research  Council. 

Mainly  as  a  result  of  experience  gained  during  the  war  Parliament  amended 
the  Explosives  Act,  which  the  Branch  administers,  whereby  all  premises  from 
which  high  explosives  are  sold  come  under  the  direct  supervision  of  the  Branch. 

The  position  of  Chief,  Bureau  of  Mines,  which  had  been  vacant  since  1941 
was  filled  by  the  promotion  of  C.  S.  Parsons  from  his  former  position  as  Chief 
of  the  Metallic  Minerals  Division.  R.  J.  Traill,  formerly  Senior  Engineer  of  that 
Division,  was  appointed  Chief  of  the  Mineral  Dressing  and  Metallurgy  Division, 
which  replaces  the  Metallic  Minerals  Division. 

The  BranchMost  the  services  of  three  of  its  senior  officials  through  retire- 
,ment  on  superannuation.  L.  L.  Bolton,  who  was  General  Executive  A^^sistant 
since  1936,  retired  on  March  14.  1947,  following  close  to  31  years  of  service  with 
the  Government.    He  was   sticcceded   in  that  position   by  J.  R.   KirkconnelL 
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F.  C.  C.  Lynch,  who  was  Chief  of  the  Bureau  of  Geology  and  Topography, 
retired  on  March  24.  1947,  after  more  than  40  years  in  the  Government  service. 
No  successor  to  him  had  been  appointed  by  the  close  of  the  fiscal  year.  B.  F. 
Haanel,  who  was  Chief  of  the  Fuels  Division,  retired  on  February  1,  1947,  after 
serving  nearly  42  years  with  the  Government.  On  his  retirement,  R.  E.  Gilmore, 
formerly  Senior  Engineer  of  the  Division,  was  appointed  Chief  of  the  Division. 

SPECIAL  :mineral  projects  division 

During  the  fiscal  year  1946-47  the  Division  administered  funds  provided 
in  Demobilization  and  Reconversion  votes  for  exploration  and  development 
work  in  connection  with  the  supply  of  strategic  minerals;  for  investigations  of 
petroliferous  deposits  and  potential  petroliferous  areas;  and  for  maintenance 
of  the  plant  of  Abasand  Oils  Limited,  near  Fort  ^^IcMurray,  Alberta.  No  new 
projects  were  undertaken  and  activities  were  concerned  with  the  existing  strategic 
mineral  projects  that  had  been  initiated  on  the  recommendation  of  the  Metals 
Controller,  and  the  petroliferous  projects  undertaken  on  the  recommendation 
of  the  Oil  Controller.  Total  expenditures  for  the  fiscal  year  amounted  to 
$185,197.88. 

STRATEGIC   MINERALS 

A  vote  of  $5,000  was  provided  for  continuation  of  exploration  and  develop- 
ment work.  Expenditures,  however,  were  limited  to  the  expenses  of  inspection 
and  administrative  work  in  connection  with  existing  loan  agreements.  Four 
of  the  original  eight  agreements  covering  loans  of  War  Appropriation  funds 
for  production  of  strategic  minerals  remained  as  subsisting  agreements  at 
March  31,  1946.  During  the  fiscal  year  ended  March  31,  1947,  two  of  these 
agreements  relating  to  production  of  tungsten  in  Yukon  were  terminated;  one 
following  completion  of  repayment  of  the  loan,  and  the  other  by  an  Order  in 
Council  discharging  the  remaining  indebtedness.  A  summary  of  the  jirojects 
follows. 

Fluorspar.  The  Bailey  property  in  Madoc  township.  Hastings  county. 
Ontario,  was  operated  continuously  by  Millwood  Fluorspar  Mines,  Limited, 
successors  to  H.  C.  Miller,  to  whom  a  Government  loan  was  made  in  1942. 
Shipments  of  metallurgical  grade  fluorspar  diu'ing  1946  amounted  to  over  2,400 
tons,  and  agreement  obligations  in  respect  of  loan  repayments  were  fulfilled, 
the  total  repayments  on  a  loan  of  $34,196.89  amounting  to  $30,747.09  to  ^larch 
31,  1947.  An  agreement  was  signed  by  Fluoroc  Mines,  Limited,  which  company. 
as  successor  to  Trent  Mining  Syndicate,  Limited,  undertakes  to  make  payments 
out  of  i^roduction  on  a  loan  of  less  than  $10,000  made  in  1943.  The  new  company 
proceeded  with  development  of  the  Johnston  property,  Huntingdon  township. 
Hastings  county,  in  preparation  for  shipments  of  fluorspar  in  1947. 

Tungsten.  There  was  no  further  production  of  tungsten  concentrate  from 
the  placer  claims  on  Dublin  Gulch,  near  Mayo,  Yukon,  the  development  of 
which  was  assisted  by  Government  loans  in  1943  to  Vilhelm  Lunde  and  Hugo 
A.  Seaholm,  the  operators.  Marketing  was  completed,  however,  of  approxi- 
mately 3,000  pounds  of  tungsten  concentrate  from  1944-1945  production,  the 
'entire  proceeds  of  which  Mr.  Lunde  had  made  a])plicable  to  his  loan.  These 
proceeds  and  his  cash  remittance  paid  off  the  balance  of  a  $3,600  loan  and 
interest.  In  regard  to  the  loan  of  $3,800  to  Mr.  Seaholm,  for  development 
of  a  property  on  which  no  substantial  amounts  of  ore  were  found,  repayments 
from  production  and  out  of  sale  of  ecjuipment  amounted  to  $1,075.80  prior  to 
March  31,  1946.  After  unsuccessful  attempts  to  sell  remaining  equipment,  an 
'Order  in  Council  was  passed  discharging  the  indebtedness,  and  the  equipment 
cwas  declared  as  surplus  to  the  Crown  Assets  Allocation  Committee. 
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OIL    EXPLORATIONS 

From  votes  amounting  to  $150,000,  provided  for  investigation  of  petroli- 
ferous deposits  and  of  potential  petroliferous  areas  in  Canada,  the  investigation 
of  the  bituminous  sand  deposits  in  northern  Alberta  was  continued  until 
January  1947,  when  the  exploratory  drilling,  started  in  1942,  was  brought  to 
an  end  through  exhaustion  of  funds.  The  reconnaissance  drilling  in  the  Muskeg 
River  area,  commenced  in  the  previous  fiscal  year,  was  continued  until  July 
1946.  Altogether,  this  drilling  extended  over  a  distance  of  13  miles  along 
the  east  side  of  Athabaska  River,  'between  points  approximately  36  and  49 
miles  north  of  Fort  MclMurray.  The  results  were  generally  disappointing, 
although  four  holes  gave  indications  that  further  drilling  might  disclose  a 
substantial  body  of  good  grade  sand  in  one  locality.  Meanwhile  the  continuance 
of  reconnaissance  drilling  west  of  Athabaska  River  in  Mildred-Ruth  Lakes 
area  disclosed,  in  June  1946,  the  existence  of  beds  or  pockets  of  bitumen  in  a 
thick  deposit  of  good  grade  bituminous  sand  in  two  holes  about  22  miles  north 
of  Fort  McMurray.  Provision  of  $100,000  to  supplement  the  original  $50,000 
vote,  made  it  possible  to  undertake  an  extensive  program  of  more  closely  spaced 
holes  in  the  area.  The  limits  of  the  deposit  had  not  been  fully  determined  in 
January  1947  when  drilling  was  discontinued,  and  the  last  group  of  nine  holes, 
at  half-mile  spacing,  can  be  regarded  only  as  reconnaissance  drilling.  However, 
the  seventy-three  holes  drilled  in  the  area  gave  the  best  results  in  more  than 
4  years  of  drilling.  These  indicated  that,  after  removal  of  relatively  light 
overburden,  depths  of  up  to  200  feet  of  bituminous  sand  occur  over  a  considerable 
area.  The  material,  with  enrichment  by  pockets  or  localized  beds  of  bitumen 
(intersected  in  thirty-three  holes)  would  probably  average  15  per  cent  bitumen 
or  more.  During  the  fiscal  year  the  total  drilling  in  Muskeg  River  and  Mildred- 
Ruth  Lakes  areas  by  the  contractors.  Boyles  Bros.  Drilling  Company,  Limited, 
under  direct  supervision  of  engineers  of  the  Branch,  amounted  to  19,213  feet, 
and  eighty-nine  holes  were  completed. 

Plant  of  Abasand  Oils,  Limited 

Funds  of  $50,000  were  provided  to  maintain  the  plant  of  Abasand  Oils, 
Limited,  near  Fort  McMurray.  As  a  war  project,  this  plant  for  recovery  of 
bitumen  from  Alberta  bituminous  sand  had  been  rehabilitated  and  operated 
at  Covernment  expense  until  the  destruction  of  the  separation  plant  unit,  work- 
shops, and  warehouse  in  a  fire  on  June  16,  1945,  brought  operations  to  a  close. 
It  was  necessary  to  maintain  the  remaining  plant  facilities  pending  collection 
of  insurance  and  disposal  of  the  Government  interest.  Following  conclusion 
of  an  insurance  settlement,  the  maintenance  expense  was  ended  on  November  1, 
1946,  by  an  agreement  of  sale  concluded  with  Abasand  Oils,  Limited.  Revenues 
received  by  the  Government  from  rentals  of  equipment  largely  offset  the 
maintenance  expenses. 
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Indicative  of  the  increased  activities  of  the  Bureau  was  the  expanded  pro- 
gram of  aerial  photography,  upon  which  much  of  the  field  work  is  based.  More 
than  245,000  new  photographic  prints  were  received  as  compared  with  145,000 
in  1945-46  and  about  60,000  in  1944-45.  All  the  activities  of  the  Bureau  were 
directed  to  the  furtherance  of  post-war  planning  and  development. 

Geological  field  work  was  devoted  mainly  to  the  mapping  and  investigation 
of  potential  sources  of  gold,  strategic  minerals,  or  base  metals,  and  of  .structures 
favourable  to  the  accumulation  of  oil  md  natural  gas.  Topographical  field  work 
was  done  in  areas  dictated  by  development  requirements.   Geophysical  meH^nds 
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of  investigation  were  studied  in  collaboration  with  the  National  Research 
Council  and  the  United  States  Geological  Survey.  Research  was  done  on  methods 
of  topographical  mapping  of  mountainous  country  from  R.C.A.F.  trimetrogon 
photographs. 

Seventy-seven  field  parties  were  engaged  in  investigations  and  mapping, 
forty-one  of  which  were  geological  parties  and  thirty-six  topographical.  Six  of 
the  Geological  Survey  parties  operated  in  the  Northwest  Territories,  three  in 
Yukon,  six  in  British  Columbia,  eight  in  Alberta,  one  in  Alberta  and  Saskatche- 
wan, two  in  Saskatchewan,  three  in  Manitoba,  three  in  Ontario,  one  in  Ontario 
and  Quebec,  five  in  Quebec,  one  in  New  Brunswick,  and  two  in  Nova  Scotia. 
Three  of  the  topographical  parties  operated  in  the  Northwest  Territories,  four 
in  Alberta,  one  in  Saskatchewan,  three  in  Ontario,  two  in  Quebec,  thirteen  in 
New  Brunswick,  and  ten  in  Nova  Scotia. 

Sixty-one  maps  were  published,  of  which  forty-one  were  topographical, 
eighteen  geological,  one  mineral,  and  one  geographical.  In  addition,  twenty-one 
miscellaneous  ma])<.  figure.s.  plates,  and  eliarts  were  jiuijlished,  must  of  which 
were  prepared  to  illustrate  the  Report  of  the  Royal  Commission  on  Coal. 

Two  memoirs,  one  Economic  Geology  series,  six  Geological  Survey  Bulletins, 
and  twenty-three  Papers  were  made  available  for  public  distribution.  Including 
733  publications  in  French  that  were  distributed  through  the  office  of  the  Chief 
Editor,  a  total  of  151,188  copies  of  reports,  maps,  and  other  publications  were 
distributed  to  mining  companies,  prospectors,  educational  institutions,  and  other 
interested  parties. 

GEOLOGICAL  SURVEY 

Field  work  was  devoted  mainly  to  geological  mapping  and  investigations 
on  areas  that  are  potential  sources  of  gold,  strategic  minerals,  or  base  metals,  or 
in  which  structures  favourable  to  the  accumulation  of  oil  and  natural  gas  may 
occur.  It  also  included  work  in  coalfields  of  western  Canada,  and  on  the 
Pleistocene  geology  and  ground- water  supply  of  parts  of  Alberta,  Manitoba,  and 
Ontario.  Standard  geological  mapping,  on  .-scales  of  either  1  mile  or  4  miles  to  an 
inch,  was  done  in  twenty-two  areas  in  various  parts  of  Canada.  Detail  map)">ing, 
on  scales  of  from  400  to  1,000  feet  to  an  inch,  was  continued  in  the  northwest  of 
Quebec  mineral  belt  and  on  the  shores  of  Great  Bear  Lake,  Northwest  Territories, 
and  Lake  Athabaska,  Saskatchewan,  and  were  commenced  in  the  Yellowknife 
greenstone  belt  at  Yellowknife,  Northwest  Territories.  Surface  and  subsurface 
stratigraphie  studies,  supplemented  by  palseonrnloeica!  colleftions.  were  made 
in  western  Canada  to  assist  in  the  search  for  oil  and  gas,  coal,  and  industrial 
minerals. 

George  Shaw  commenced  a  study  of  geophvsiral  methods  that  might  be 
jsed  by  the  Geological  Survej'.  He  acted  as  a  liaison  officer  between  the  Survey 
and  various  governmental  and  private  organizations  interested  in  geophysics. 
Close  contact  was  maintained  with  the  United  States  Geological  Survey,  through 
whose  curtesy  test  sur^'eys  were  made  in  Canada  in  September  with  its  airborne 
magnetometer.  It  is  hoped  that  similar  equipment  will  be  used  by  the  Geological 
Survey,  in  collaboration  with  the  National  Research  Council,  to  map  maaTietic- 
ally  several  thousand  square  miles  during  1947.  Two  traverses,  using  gravimeter 
and  magnetometer,  were  made  from  Winnipeg  to  the  Foothills  by  the  Dominion 
Observatory  at  the  request  of  the  Geological  Surv^ey.  Mr.  Shaw,  acting  on  a 
request  from  the  Associate  Committee  on  Geophysics  of  the  National  Research 
Council,  commenced  a  compilation  of  ground  magnetic  surveys  that  had  been 
made  in  connection  with  geophysical  prospecting.  A  grant  to  cover  the  expenses 
Df  a  draughtsman  for  this  work  was  provided  by  the  committee. 
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T.  L.  Tanton,  during  the  period  December  20  to  March  2,  acted  as  a 
Canadian  delegate  to  the  Thirty-fourth  Annual  Meeting  of  the  Indian  Science 
Congress  in  Delhi.  After  the  technical  sessions  held  early  in  January,  he  visited 
the  Geological  Survey  of  India,  in  Calcutta,  and  subsequently  made  geological 
examinations  of  iron  ore  dejiosits  in  Singhbhuni  and  Kconjhar  districts;  bauxite 
deposits  at  Lohardaga;  manganese  ore  deposits  near  Nagpur;  and  gold  deposits 
at  Kolar. 

W.  A.  Bell,  from  mid-June  to  September,  conducted  a  stratigraphie  investiga- 
tion of  the  Carboniferous  rocks  in  western  Newfoundland  to  gather  further 
information  on  the  possibilities  of  oil  in  these  rocks  both  there  and  in  the  Mari- 
time Provinces.  He  spent  part  of  September  in  northern  Cape  Breton  Island  for 
the  same  purpose. 

J.  S.  Stewart  continued  to  act  as  supervisory  engineer  for  the  Deputy  Com- 
missioner of  Northwest  Territories.  He  spent  much  of  the  summer  investigating 
recent  drilling  operations  at  Hay  River  and  in  the  Nnnnan  Wells  region,  and 
inspected  the  Canol  pipe-line,  equipment,  and  road  conditions.  He  supervised 
the  work  of  field  parties  in  Manitoba  and  Alberta  engaged  in  the  collection  of 
data  on  ground-water  supplies. 

In  Ottawa,  efïorts  were  continued  to  assist  in  the  work  of  visiting  oil  geologists 
employed  in  Canada,  by  providing  them  with  office  accommodation  and  placing 
at  their  disposal  the  records  and  facilities  of  the  Palseontological  and  Water 
Supply  and  Borings  Sections. 

The  temporary  field  staff  was  augmented  during  the  summer  season  by 
several  graduate  students  who  since  their  discharge  from  Active  Service  have 
commenced  or  renewed  post-graduate  studies  in  geology  at  universities  in 
Canada  or  the  United  States.  Through  resignation  to  accept  other  employment, 
the  Survey  lost  the  services  of  one  associate  and  two  assistant  geologists. 
F.  J.  Alcock,  Geologist,  was  appointed  Acting  Curator  of  the  National  Museum 
of  Canada. 

Field  AVork 
northwest  territories 

Y.  0.  Fortier  and  ]\I.  Feniak  continued  geological  investigations  in  areas 
south,  east,  and  northeast  of  Eldorado  mine  on  the  east  shore  of  Great  Bear 
Lake.  The  work  is  designed  to  aid  the  discovery  of  pitchblende  deposits  in  this 
and  neiglihouring  districts,  and  to  provide  additional  information  on  the  strati- 
graphy of  tlic  region.       , 

C.  S.  Loid  commenced  the  geological  mapping  of  the  Camsell  River  area 
(longitude  116°  to  118",  latitude  65°  to  66°).  Some  prospecting  for  gold  has 
been  done  in  the  area,  which  may  also  contain  deposits  of  radioactive  mmerals. 

R.  E.  Folinsbee  commenced  the  geological  mapping  of  the  Lac  de  Gras  area 
(longitude  110°  to  112°,  latitude  64°  to  65°).  Gold  occurs  in  quartz  veins  in 
shear  7.ones,  and  the  most  favourable  areas  for  prospecting  are  believed  to  be 
the  greenstone  belts  of  the  Yellowknife  group,  and  the  sedimentary  rocks  of  tlie 
same  group  east  of  Courageous  Lake  and  west  of  MacKay  Lake. 

M.  S.  Stanton  commenced  the  geological  mapping  of  Chalco  Lake  area 
(longitude  115°  to  115°  30',  latitude  64°  15'  to  64°  30').  The  area  is  being 
actively  explored  by  several  mining  companies,  and  significant  gold  discoveries 
have  been  made  in  sedimentary  and  volcanic  rocks  of  the  Yellowknife  group, 
and  in  a  later  albite-xich  dyke. 

J.  F.  Henderson,  assisted  by  I.  C.  Brown,  commenced  detailed  geological 
majiping  of  tlie  Yellowknife  Bay  greenstone  belt,  at  Yellowknife  on  Great 
Slave  L.ake.    Important  gold  deposits  were  discovered  recently  in  this  belt,  and 
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development  and  exploratory  work  are  in  prijgres?.  The  basic;  lavas  of  the 
greenstone  belt  in  which  the  orebodies  occur  are  intersected  by  many  basic  dykes, 
which  in  turn  are  cut  by  numerous  faults.  Detailed  mapping  of  the  complex 
structures  should  be  of  assistance  in  the  development  of  mines  and  prospects 
along  the  belt. 

YUKON 

li.  S.  Bostock  commenced  geological  mapping  of  McQuesten  area  (longitude 
136"  to  138°,  latitude  63°  to  64°).  The  area  has  important  placer  possibilities, 
and  is  a  potential  source  of  lode  gold  and  a  variety  of  strategic  minerals. 

E.  D.  Kindle  commenced  the  geological  mapping  of  Dezadeash  area  (longi- 
tude 186'=  to  138°,  latitude  60°  to  61°).  The  area  contains  placer  properties  on 
which  work  is  being  done,  and  is  a  region  where  geological  conditions  favour  the 
occurrence  of  mineral  deposits. 

W.  E.  Cockfield  and  J.  C.  Fyles  commenced  geological  remapping,  on  a 
more  adequate  base,  of  Whitehorse  area  (longitude  134°  to  136%  latitude  60° 
to  61  °K  The  area  comprises  one  of  the  best  known  and  more  accessible  parts 
of  the  Yukon,  and  one  in  which  a  variety  of  significant  mineral  discoveries  have 
been  made,  and  from  which  important  production  has  been  won.  These 
include  gold-silver  quartz  veins,  antimony-silver  veins,  sih'er-lead  veins,  and 
contact  mctamorphic  copper  deposits. 

BRITISH  COLLMBIA 

E.  F.  Roots  continued  geological  mapping  of  the  Aiken  Lake  area  (longi- 
tude 12.)°  to  126 ^  latitude  56°  to  57°).  Much  interest  is  being  taken  in  the 
area,  which  includes  many  lode  prospects,  including  gold  and  silver-lead-zinc. 
Several  discoveries  were  made  during  the  course  of  field  work. 

J.  E.  Armstrong  and  .1.  W.  Hoadley  connnenced  and  completed  the  geo- 
logical mapping  of  Carp  Lake  area  (longitude  123°  to  124°,  latitude  54°  to  55°). 
Much  of  the  area  is  drift  covered,  but  it  lies  in  the  course  of  the  Pinchi  fault 
zone  along  which  some  occurrences  of  cinnabar  have  been  discovered. 

A.  F.  Buckham  continued  investigations  throughout  the  year  on  the  coal 
deposits  of  southeastern  Vancouver  Island.  Detailed  structural  and  strati- 
graphic  studies  made  of  the  productive  measures  in  the  Nanaimo  coalfield  should 
prove  of  practical  value  in  future  developments  there  and. in  neighbouring  areas. 

S.  Duffell  and  K.  C.  McTaggart  completed  geological  mapping  of  the  Ash- 
croft  area  (longitude  121°  to  122°,  latitude  50°  to  51°!.  The  area  is  widely  and 
variously  mineralized,  and  includes  several  copper  and  gold  mines  from  which 
production  has  been  won.  It  contains  an  important  coal  mine,  and  productive 
saline  deposits. 

H.  M.  A.  Rice  continued  geological  mapping  of  Salmon  Arm  area  (longitude 
119°  to  120°,  latitude  50°  to  51°).  The  area  includes  many  gold  prospects  and 
some  of  the  base  metals,  as  well  as  the  important  gypsum  deposits  at  Falkland 
and  other  occurrences  of  industrial  minerals,  and  construction  materials. 

H.  M.  A.  Rice  and  R.  T.  D.  Wickenden  assisted  the  Dominion  Water  and 
Power  Bureau,  Department  of  Mines  and  Resources,  in  the  selection  of  possible 
dam  sites  along  the  Columbia  River  drainage  system.  Mr.  Rice  reported  on 
sites  along  upper  Kootenay  River,  and  Mr.  Wickenden  on  others  at  the  head 
of  Kootenay  Lake. 

W.  E.  Cockfield  made  brief  geological  investigations  in  connection  with 
governmental  engineering  projects,  and  others  related  to  supplies  of  agricultural 
limestone. 
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ALBERTA 

E.  J.  W.  Iriisli  coniinciu'cd  f^colooifal  mapping  of  the  Moon  Creek  area 
(longitude  118°  15'  to  118°  30',  latitude  53°  30'  to  53°  45').  The  area  lies  along 
the  western  fîank  of  tiie  Foothills  l)clt  in  which  the  significant  oil  structures  are 
being  tested  and  ini])ortant  coalfields  have  l)een  developed. 

A.  H.  Lang  completed  geological  mapping  of  the  Moberly  Creek  area  (longi- 
tude 118°  to  118°  15',  latitude  53°  30'  to  53°  45').  He  mapped  potential  oil 
structures  in  this  area,  wliich  also  contains  coal  seams  related  to  those  being 
mined  on  a  large  scale  on  the  "Coal  Branch"  of  Canadian  National  Railways. 

Cf.  S.  Hume,  assisted  by  R.  A.  C.  Brf)wn,  studied  the  thickness,  ciiaracter, 
and  relationships  (^f  tlie  later  Paheozoic  formations  exposed  along  tlie  east  side 
of  the  Rocky  Mountains  us  a  l)asis  for  comparison  in  wells  drilled  for  oil  and 
gas  in  western  Canada.  They  examined  geological  sections  at  Blairmore, 
Crowsncst  Lake,  and  Green  Creek  on  the  west  side  of  Livingstone  Range;  at 
the  Gap  of  Oldman  River,  Highwood  River,  and  Banff;  and  at  Folding  Moun- 
tain and  Brûlé  in  the  Entrance  area  of  Athahaska  River.  For  comparative 
purposes  they  studied  the  original  type  section  of  these  formations  at  Logan  in 
the  Three  Forks  quadi'angle  of  Montana.  R.  A.  C.  Brown  collected  fossils  for 
study. 

R.  J.  \V.  Douglas  completed  the  geological  mapping  of  the  Langford  Creek 
area  (longitude  114°  to  114°  15'.  latitude  50°  to  50°  15'),  and  commenced  map- 
ping the  Gap  area  (longitude  114°  15'  to  114°  30',  latitude  49°  45'  to  50°). 
These  areas  lie  in  the  southern  Foothills  belt  between  areas  already  mapped  in 
which  structures  favourable  to  the  accumulation  of  oil  and  gas  occur. 

B.  A.  Latour.  assisted  by  A.  M.  Stalker,  under  the  initial  direction  of 
R.  T.  D.  Wickenden  and  subsequent  supervision  by  J.  S.  Stewart,  investigated 
the  ground-water  resources  of  the  region  in  the  vicinity  of  Red  Deer. 

J.  S.  Wonfor  studied  cores  from  wells  in  the  Taber  and  Conrad  oil  fields 
and  vicinity  of  southern  Alberta  to  obtain  further  information  on  the  sub- 
surface structures  and  their  correlation  in  this  general  region  of  Western  Canada. 

C.  M.  Sternberg  studied  late  Upper  Cretaceous  geological  sections  carrying 
vertebrate  remains  in  Red  Deer  and  Little  Bow  Rivei'  Valleys. 

SA.SK.\TCHEWAN  AND  ALBERTA 

R.  T.  D.  Wickenden  continued  field  examinations  of  drill  cores  obtained 
from  deep  wells,  chiefly  in  the  Lloydminster  and  Unity  areas,  and  selected 
representative  material  for  furthei'  examination  at  Ottawa.  This  work  is 
designed  to  provide  useful  information  on  the  subsurface  geology  of  the  Plains 
wherever  drilling  for  oil  and  gas  is  in  progress  or  contemplated. 

SASKATCHEWAN 

A.  M.  Christie  contiiuied  detailed  geological  investigations  near  Goldfields 
on  the  north  shore  of  Lake  Athabaska  to  aid  prospecting  for  pitchblende  or 
other  uranium-bearing  minerals  in  this  and  neighbouring  districts. 

J.  B.  Mawdsley  mapj^ed  in  detail  an  area  of  about  40  square  miles  at  the 
extreme  east  end  of  Lake  Athabaska.  The  area  is  structurally  complex  and 
the  rocks  are  intersected  by  three  systems  of  faults  along  which  quartz  and 
sulphide-bearing  veins  have  been  found.    Some  of  these  veins  are  gold-bearing. 

MANITOBA 

J.  M.  Harrison  commenced  and  completed  the  geological  mapping  of  the 
Morton  Lake  (West  Half  of  File  Lake)  area  (longitude  100°  15'  to  100°30'. 
latitude  54°45'  to  55°).  Many,  gold  and  copper  prospects  have  been  found 
along  or  near  .>hear  zones,  principally  in  greenstone  and  diorite. 
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]M.  J.  Frarey,  under  the  supervisiun  of  C.  H.  Stockwell.  continued  the 
geological  mapping  of  Crowduck  Bay  area  (longitude  99^30'  to  99''45',  latitude 
54°40'  to  55°).  The  area  lie?  east  of  the  Herb  Lake-Snow  Lake  gold  region, 
includes  one  gold  property,  and  contains  large  bodies  of  sedimentary  and 
volcanic  rocks  in  which  further  discoveries  may  be  made. 

E.  C.  Halstead,  assisted  by  E.  Hall,  under  the  supervision  of  J.  S.  Stewart, 
commenced  a  study  of  the  Pleistocene  geology  and  ground-water  resources  in 
the  region  southwest  of  Souris. 

ONTARIO 

J.  F.  Caley  continued  geological  mapping  of  the  Palaeozoic  sedimentary 
formations  east  of  Lake  Simcoe  and  south  of  the  Precambrian  contact.  The 
stratigraphie  sequence  was  established  and  will  be  of  value  in  assisting  correla- 
tions of  strata  containing  oil  and  gas  in  this  and  other  parts  of  the  province. 
He  also  brought  up  to  date  the  records  of  recent  drilling  in  southwestern 
Ontario. 

R.  E.  Deane,  assisted  by  E.  B.  Owen  and  J.  A.  Elson,  studied  and  mapped 
the  Pleistocene  deposits  of  the  adjoining  Sutton  and  Barrie  areas  (longitude 
79°15'  to  79°45',  latitude  44°15'  to  44°30')  in  the  Lake  Simcoe  district.  Data 
on  all  water  wells  were  collected  as  a  basis  for  the  study  of  the  ground-water 
resources  of  the  area. 

T.  L.  Tanton  made  geological  examinations  of  iron  ore  deposits  at  Steep- 
rock  Lake  and  on  iron  properties  that  were  heing  explored  near  Iron  Bridge 
and  Nipissing.  He  inspected  gold-bearing  veins  near  Hematite;  a  uranium- 
bearing  anthraxolite  deposit  at  Port  Arthur;  fluorspar-bearing  veins  at  Silver 
Mountain;  and  rocks  in  the  vicinity  of  a  uraninite  occurrence  at  Mica  Lake, 
Butt  township. 

Y.  0.  Fortier  and  J.  A.  Elson.  during  most  of  October  and  November, 
supervised  a  field  examination  of  occurrences  of  uranium-bearing  minerals  at 
Wilberforce  in  the  Grenville  geological  sub-province  of  southeastern  Ontario. 

QUEBEC 

T.  L.  Tanton  made  a  geological  examination  of  iron  and  manganese  deposits 
on  properties  of  Labrador  alining  and  Exploration  Company,  Limited,  and 
Hollinger  North  Shore  Exploration  Company,  Limited,  in  Labrador  and  New 
Quebec;  and  of  a  property  that  was  being  explored  for  iron  ore  in  Hincks 
township,  Gatineau  county. 

G.  W.  H.  Norman,  assisted'  by  A.  S.  MacLaren,  H.  C.  Norman,  Marcel 
Tiphane,  and  K.  R.  Dawson,  continued  detailed  geological  mapping  in  the 
northwestern  Quebec  mineral  belt.  They  mapped  Vauquelin,  Pershing,  and 
Haig  townships,  Abitibi  county,  on  a  scale  of  1  inch  to  1,000  feet,  and  examined 
diamond  drill  cores  from  properties  in  nearby  Louvicourt  and  Du'buisson 
townships. 

C.  H.  Stockwell  continued  detailed  geological  mapping  in  western  Beau- 
chastel  and  Dasserat  townships,  which  are  crossed  from  west  to  east  by  the 
southern  mining  belt  of  northwestern  Quebec. 

L.  P.  Tremblay  completed  tlie  geological  mapping  of  Lacorne  area  (longitude 
77°45'  to  78°,  latitude  48°15'  to  48°30')  and  commenced  and  completed  mapping 
in  the  adjoining  Barrante  area  (longitude  77°30'  to  77°45',  latitude  48''15'  to 
48°30'l.  These  areas  together  constitute  the  former  Piedmont  map-area.  They 
include  various  types  of  gold-bearing  deposits,  a  productive  molybdenite  mine, 
and  numerous  occurrences  of  spodumene-  and  beryl-bearing  pegmatite  dykes. 
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M.  E.  Wilaon  completed  detailed  field  investigations  in  southern  Rouyn 
and  southeast  Beauchastel  townships.  His  work  included  the  examination  of 
many  thousands  of  feet  of  diamond  drill  core.  He  also  conducted  a  2-day 
geological  excursion  through  the  area,  arranged  in  August  by  the  Western 
Quebec  Branch  of  the  Canadian  Institute  of  Mining  and  Metallurgy, 

H.  C.  Cooke  continued  systematic  geological  mapping  and  investigations 
in  the  Eastern  Town.^hips,  working  mainly  in  Richmond  area  (longitude  72°  to 
72°30',  latitude  45 ''30'  to  4ô°45'),  and  correlating  the  stratigraphy  and  structure 
there  with  those  of  adjoining  areas.  The  region  contains  a  variety  of  metalli- 
ferous and  non-metallic  deposits  and  constructional  materials. 

NEW    BRUNSWICK 

F.  J.Alcock  continued  systematic  geological  mapi)ing  in  the  Bay  of  Fundy 
region.  He  commenced  and  completed  mapping  of  the  area  between  latitudes 
44°30'  and  45^00'  and  longitudes  m^30'  and  67°()0'.  including  Campobello, 
Grand  Manan,  and  a  part  of  Dear  Islands. 

NOV.\    SCOTIA 

L.  J.  Weeks  continued  systematic  geological  mapi)ing  and  investigation 
within  a  group  of  five  map-areas  centring  around  the  Stirling  lead-zinc  deposit 
in  Richmond  ct)unty,  Cape  Breton  Island.  Work  has  been  largely  completed  on 
the  Gabarus  (longitude  60°  to  60°  15',  latitude  45°45'  to  46°),  Salmon  River 
(longitude  60°  15'  to  60°30',  latitude  45°45'  to  46°),  and  Framboise  (longitude 
60°  15  to  60°30',  latitude  45 '30'  to  45°45')  areas  and  v/as  extended  into  the 
Louisburg  (longitude  59'"4ô'  to  60  \  latitude  45°45'  to  46°)  and  Grand  River 
(longitude  60°30'  to  60°45',  latitude  45°30'  to  45°45')  areas. 

H.  L.  Cameron  commenced  and  completed  geological  mapping  of  the  adjoin- 
ing Margaree  and  Cheticamp  areas  (longitude  61°  to  61°15',  latitude  46°15' 
to  46°45'),  Cape  Breton  Island.  These  include  the  St.  Rose-Chimney  Corner 
coalfield. 

Office  Work 

M.  E.  Wilson  and  A.  H.  Lang  were  engaged  during  the  winter  in  compiling 
and  supervising  the  preparation  of  illustrations  for  a  symposium  volume  to  be 
published  by  the  Canadian  Institute  of  Mining  and  Metallurgy  on  Structural 
Relationships  in  Canadian  Mineral  Deposits,  to  which  many  members  of  the 
Survey  staff  have  contributed  papers. 

G.  S.  Hume  made  a  special  study  and  reported  on  the  results  and  signifi- 
cance of  drilling  by  the  Mines  and  Geology  Branch  of  the  bituminous  sand 
in  the  Mildred-Ruth  Lakes  area  on  Athabaska  River,  20  miles  north  of  Fort 
Mc  Murray. 

F.  J.  Fraser  continued  spectographic  analysis  and  examination  of  various 
rock  and  mineral  samples  submitted  by  members  of  the  Survey  staff.  More 
than  1,800  exposures  were  made  on  134  plates  or  films,  and  11  reports  were  issued 
on  31  samples.  Many  additions  were  made  to  the  current  collection  of  standard 
reference  photographs,  notably  of  zirconium,  gallium,  and  yttrium. 

The  "Paper"  series  of  reports  included  one  on  the  surface  deposits  of 
OrilHa  map-area.  Ontario,  the  first  of  this  sort  attempted.  Altogether,  nine 
re[)orts  and  thirty-five  maps  were  prepared  for  publication  in  this  series.  Ten 
of  these  maps  carried,  or  were  accompanied  by,  descriptive  notes.  A  new  series 
of  mimeographed  water-supply  papers,  accompanied  by  blue-line  maps,  covering 
twenty-eight  rural  municipalities  in  west-central  Saskatchewan,  was  prepared 
for  publication  and  will  be  issued  as  rapidly  as  facilities  permit. 
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Among  the  publications  forwarded  for  i)rinting  was  a  third  edition  of  the 
Geology  and  Economic  Minerals  of  Canada,  written  by  officers  of  the  Geological 
Survey;  a  geological  and  a  mineral  map  of  Saskatchewan,  on  scales  of  1  inch  to 
20  miles;  and  a  geological  and  mineral  map  of  the  Maritime  Provinces,  on  scales 
of  1  inch  to  12  miles.  Other  maps  and  reports  prepared  for  publication  include 
three  memoirs,  two  Geological  Survey  bulletins,  and  fifteen  final  editions  of 
maps. 

Pal.eontological  Section 

Reports  were  made  on  forty-three  fossil  collections  submitted  for  identifica- 
tion and  age  determination.  Of  these,  fourteen  were  submitted  by  officers  of  the 
Geological  Survey,  twenty-four  by  oil  companies  prospecting  in  western  Canada, 
and  six  by  provincial  mining  departments. 

F.  H.  INIcLearn  reported  on  Mesozoic  collections  from  Richardson  Mountains 
area.  Northwest  Territories;  from  Peel  River  area.  Northwest  Territories  and 
Yukon;  from  Whitehorse  and  Dezadeash  area,  Yukon;  from  Fort  St.  John, 
Peace  River,  Pine  River,  Wapiti-Murray  Rivers,  Flatbed  Creek,  Fernie,  Denraan 
Island,  Aiken  Lake,  and  Ashcroft  areas,  British  Columbia  ;  from  Monkman 
Pass  and  Wapiti  River  areas,  British  Columbia  and  Alberta  ;  and  from  Moon 
Creek,  Aloberly  Creek,  and  Taber  areas.  Alberta. 

W.  A.  Bell  reported  on  fossil  plant  collections  from  Peel  River  area. 
Northwest  Territories  and  Yukon;  from  Kusawak  Mountain  area,  Yukon;  from 
Wapiti-Murray  Rivers  and  Peace  River  areas,  British  Columbia;  from  Monk- 
man  Pass  and  Wapiti  River  areas,  British  Columbia  and  Alberta;  from  IMoberly 
Creek,  Highwood  River,  and  Taber  areas.  Alberta;  from  Coral  Rapids,  Abitibi 
River,  Ontario;  from  Fredericton  area.  New  Brunswick;  and  from  Gabarus 
area,  Nova  Scotia. 

R.  A.  C.  Brown  reported  on  Palaeozoic  collections  from  Snake  River.  Peel 
River,  and  Richardson  Mountain  areas.  Northwest  Territories;  from  Summit 
Lake  and  Porcupine  River  areas,  Yukon;  from  Fort  St.  John  area,  British 
Columbia;  from  Bullmoose  ^Mountain,  Flatbed  Creek,  and  Wapiti  River  areas, 
British  Columbia  and  Alberta;  and  from  Brûlé  and  Aloon  Creek  areas,  Alberta. 

L.  D.  Burling  reported  on  Lower  Palaeozoic  collections  from  Richardson 
Mountains  area,  Northwest  Territories,  and  from  Gabarus  area,  Nova  Scotia. 

Donations  of  fossil  collections  are  gratefully  acknowledged  from  Imperial 
Oil,  Limited,  Socony- Vacuum  Exploration  Company,  Phillips  Petroleum 
Company,  Gulf  Research  and  Development  Company,  the  British  Columbia 
Department  of  Mines,  and  Dr.  J.  D.  Ferguson.  Ottawa. 

L.  D.  Burling  was  engaged  late  in  1946  to  do  research  work  on  Cambrian 
geology  and  palaeontology. 

W.\TER  Supply  and  Borings  Sections 

The  work  includes  the  collection,  organization,  and  filing  of  records  dealing 
with  the  occurrence  of  oil  and  gas,  ground  water,  and  coal  throughout  Canada. 
A  total  of  1,037,542  samples  of  rock  cuttings  from  wells  drilled  for  oil  and  gas 
or  water  are  available  for  study,  of  which  77,410  were  prepared  for  examination 
during  the  year. 

The  following  drill  samples  were  received:  Northwest  Territories,  98 
samples  from  1  well;  British  Columbia,  60  samples  from  9  wells;  Alberta, 
43,905  samples  from  120  wells;  Saskatchewan,  1,203  samples  from  5  wells; 
Manitoba.  36  samples  from  2  wells;  Ontario,  17,943  samples  from  116  wells; 
Quebec,  346  samples  from  5  wells;  and  Nova  Scotia,  646  samples  from  4  wells. 

]Most  of  the  samples  from  Alberta  came  from  wells  drilled  to  test  production 
limits  of  known  oil  and  gas  fields,  but  some,  notably  from  Roxana  Oils  and 
from  Shell  Oil  Company  exploratory  wells  in  the  Foothills,  came  from  unproved 
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territory.  Some  of  the  samples  from  Saskatchewan  were  from  wells  in  the 
increasingly  important  Lloydminster  field.  Sample.-  from  Ontario  were  mostly 
from  areas  in  which  oil  or  gas  had  previously  been  found.  Those  from  Quebec 
were  mainly  from  Ventures  No.  1  well,  drilled  by  Gaspe  Oil  Ventures,  and  from 
Peninsular  Oil  Corporation's  No.  1  well,  both  in  Gaspe  county.  Most  of  the 
samples  from  Nova  Scotia  were  from  the  Sunoco  No.  lA  deep  well  drilled 
by  Sun  Oil  Company  in  Cumberland  county.  All  samples  from  Northwest 
Territories  were  from  Frobisher  Exploration  Company's  Hay  River  test.  Pure 
Oil  Company  and  Union  Drilling  and  Producing  Company  provided  a  total  of 
581  samples  from  two  wells  drilled  in  the  State  of  Michigan,  these  giving  a 
standard  of  reference  for  comparison  with  deep  wells  of  southwestern  Ontario. 

Thanks  are  due  to  the  following  firms  and  organizations  through  whose  co- 
operation samples  were  received:  Petroleum  and  Natural  Gas  Conservation 
Board,  Calgary,  for  all  samples  received  from  wells  in  Alberta;  E.  Swain, 
Supervisor  of  Mines  (now  retired).  Department  of  Natural  Resources,  Regina, 
and  F.  H.  Edmunds,  University  of  Saskatchewan,  Saskatoon,  for  samples  from 
Saskatchewan;  R.  B.  Harkness,  Natural  Gas  Commissioner  for  Ontario,  Toronto, 
for  Ontai'io  sami)les;  I.  W.  Jones,  Geological  Surveys  Branch,  Department  of 
Mines,  Quebec,  for  samples  from  wells  in  that  province;  Sun  Oil  Company  for 
samples  from  Nova  Scotia;  and  Frobisher  Exploration  Company  for  samples 
from  the  Northwest  Territories. 

Acknowledgment  is  made  to  officials  of  the  Petroleum  and  Natural  Gas 
Conservation  Board,  who  supplied  periodical  reports  on  the  progress  of  drilling 
of  Alberta  wells,  as  well  as  maps,  electrologs,  and  interim  reports;  to  F.  H. 
Edmunds  for  many  logs  of  oil  wells,  test  holes,  and  shot  holes  put  down  in 
Saskatchewan;  to  the  Department  of  Natural  Resources  of  Saskatchewan  for 
monthly  statements  of  oil  and  gas  activity  in  that  province;  to  Paul  Payette, 
Gaspe  Oil  Ventures,  Limited,  Montreal,  for  information  concerning  drillings 
in  Gaspe  county,  Quebec,  and  to  various  oil  companies  for  much  valuable 
information. 

Helen  Belyea  examined  samples  and  compiled  stratigraphie  logs  of  wells 
drilled  in  Nova  Scotia,  Gaspe  county,  Quebec,  Ontario,  and  Saskatchewan,  and 
of  older  wells  in  Alberta. 

Through  the  co-operation  of  Dr.  George  Cohee,  United  States  Geological 
Survey,  logs  of  many  Ontario  deep  wells  were  prepared,  using  the  actual  sample 
material.  This  work  was  done  by  Dr.  Cohee  and  others,  who  spent  some  time 
with  the  Section  for  this  purpose. 

Geologists  of  Shell  Oil  Company,  Imperial  Oil,  Limited,  Sun  Oil  Company, 
Pure  Oil  Company,  and  Phillips  Petroleum  Company  made  use  of  the  services 
of  the  Section  to  collect  records  and  examine  well  samples. 

Inquiries  on  ground-water  conditions  were  received  from  many  parts  of 
Canada.  The  collection  of  records  of  water  wells  in  Saskatchewan  is  under 
control  of  the  provincial  government,  but  several  hundred  logs  of  water  wells 
were  received  from  F.  H.  Edmunds  under  whose  supervision  samples  from 
these  wells  were  examined.  In  Alberta,  the  Petroleum  and  Natural  Gas  Con- 
servation Board  has  undertaken  the  work  of  collecting  records  of  water  wells. 
Copies  of  these  records  are  periodically  forwarded  to  the  Geological  Survey. 
Reports  of  analyses  of  a  great  many  water  samples  from  wells  in  the  vicinity 
of  Barrie  and  Orillia,  Ontario,  were  received  through  the  co-operation  of 
R.  E.  Deane  of  the  Geological  Survey  who  has  been  conducting  an  investigation 
of  ground-water  conditions  in  that  area  for  the  past  2  years.  Samples  from 
several  local  Ottawa  wells  were  also  examined  and  reported  on.  Acknowledg- 
ments for  water  well  samples  received  are  particularly  due  to  J.  H.  Rainsford, 
Royal  Oak,  British  Columbia,  and  0.  V.  Kennedy,  Bridgetown,  Nova  Scotia. 
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B.  R.  MacKay  completed  the  compilation  of  all  available  information  on 
the  coal  resources  of  Canada,  together  with  maps  showing  distribution,  geological 
age,  and  rank  of  Canadian  coal,  at  the  request  of  the  Royal  Commission  on 
Coal. 

MiXERALOGICAL    SeCTIOX 

The  volume  of  work  continued  to  increase  over  that  of  previous  years. 

Eugene  Poitevin  and  H.  V.  Ellsworth  spent  much  of  their  time  in  examining 
mineral  and  rock  material  submitted  from  all  parts  of  Canada  by  persons 
interested  in  their  economic  possibilities.  Altogether  5.841  specimens  were 
examined  and  502  reports  were  issued  to  the  public.  They  were  also  engaged  in 
special  research  problems  dealing  with  the  petrology  of  some  western  ultrabasic 
rocks,  and  in  chemical  work  related  to  radioactive  minerals. 

R.  J.  C.  Fabry  completed  numerous  analyses  of  syenites,  picrites,  tuffs,  salts, 
etc.,  for  the  Geological  Survey. 

A  total  of  1,625  mineral  and  rock  collections,  comprising  56,905  specimens, 
were  prepared  and  distributed  to  the  public.  There  was  a  further  marked  increase 
in  requests  for  minerals  and  rocks  from  the  western  provinces,  especially  for 
those  available  as  prospectors'  sets.  J.  R.  ^Marshall  reports  that  the  1,625 
collections  were  made  up  of  740  sets  of  prospectors'  minerals,  698  sets  of  pros- 
pectors' rocks,  64  sets  of  strategic  minerals,  93  miscellaneous  or  special  collections, 
21  standard  collections,  and  9  shipments  of  material  in  bulk  form.  These  were 
distributed  as  follows:  British  Columbia  and  Northwest  Territories,  425; 
Alberta,  270;  Saskatchewan,  103;  Manitoba,  47;  Ontario,  382;  Quebec,  332; 
Maritimes,  35;  and  United  States,  25. 

British  Columbia  Office 

A  total  of  4,702  visitors  seeking  information  registered  at  the  office,  and 
many  additional  inquiries  were  handled  by  mail  and  telephone.  A  total  of 
4,409  reports  and  2.756  separate  maps  were  issued  in  response  to  requests  from 
the  public.  Determinations  were  also  made  of  a  large  number  of  rock  and 
mineral  specimens  submitted  for  identification. 
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\  79°  30'-  80°  00'  / 

f  44°  45'-  45°  00' 
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1  in.  to  1  mi. 
1  in.  to  1  mi. 
1  in.  to  1  mi. 
1  in.  to  1  mi. 

1  in.  to  1  mi. 
1  in.  to  1  mi. 
1  in.  to  1  mi. 
1  in.  to  1  mi. 
1  in  to  1.  mi. 
1  in.  to  1  mi. 
1  in.  to  1  mi. 

1  in.  to  1  mi. 
1  in.  to  1  mi. 
1  in.  to  1  mi. 

1  in.  to  1  mi. 
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Field  Work — Cont. 
Control  Surveys  1946 — Cont. 


Latitude 

Scale 

Officer  in  charge 

Sheet  name 

Sheet  number 

and 
longitude 

of 
publication 

New  Brunswick 

(cont'd) 

Kilburn 

21  J/12 

f  46°  30'-  46°  45'   1 

67°  30'-U.S.          -1 

boundary] 

1  in.  to  1  mi. 

Florenceville 

21  J/5 

f  46°  15'-  46^30'    1 

67°  30'-U.S.           \ 

boundary] 

1  in.  to  1  mi. 

Woodstock 

21  J/4 

r  46°  00'-  46°  15'    ] 

67°30'-U.S.          \ 

boundary] 

1  in.  to  1  mi. 

H.  D   Worden       1 

Canterbury 

21  G/14 

/  45°  45'-  46°  00'    1 
\  67°  00'-  67°  30'    / 

1  in.  to  1  mi. 

[ 

f 
R.  F.  Brooks    ...  J 

Fosterville 

21  G/13 

{  45°  45'-  46°  00'    1 

67°30'-U.S.          \ 

boundary] 

1  in.  to  1  mi. 

Forest  City 

21  G/12 

r  45°  30'-  45°  45'    ] 

67°30'-U.S.           \ 

[                boundary] 

1  in.  to  1  mi. 

McAdam 

21  G/U 

f  45°  30'-  45°  45'    ^ 
1  67°  00'-  67°  30'    I 

1  in.  to  1  mi. 

W.  R.  Honeywell.] 

> 

Fredericton  Junction. . 

21  G/10 

r  45°  30'-  45°  45'    1 
1  66°  30'-  67°  00'    f 

1  in.  to  1  mi. 

1 
J.  R.  Barnes j 

Hampstead 

21  G/9 

/  45°  30'-  45°  45'    1 
\  66°  00'-  66°  30'    / 

1  in.  to  1  mi. 

^ 

Cody 

21  H/13 

f  45°  45'-  46°  00'    1 
\  65°  30'-  66°  00'    / 

1  in.  to  1  mi. 

A.  E.  Schnellcr. .  .  i 

Charlo 

21  0/16 

/  47°  45'-  48°  00'    \ 
\  66°  00'-  66°  30'    / 

1  in.  to  1  mi. 

i 

A.  R.  Goddard...) 

Wild  Cat  Brook 

21  0/9 

f  47°  30'-  47°  45'    1 
\  66°  00'-  66°  30'    / 

1  in.  to  1  mi. 

Point  Verte 

21  P/13 

f  47°  45'-  48°  00'    i 
\  65°  30'-  66°  00'    .1 

1  in.  to  1  mi. 

Bathurst 

21  P/12 

/  47°  30'-  47°  45'    1 
\  65°  30'-  66°  00'    / 

1  in.  to  1  mi. 

Clifton 

21  P/11,  W.è 

f  47°  30'-  47°  45'    \ 
\  65°  15'-  65°  30'    ,( 

1  in.  to  1  mi. 

J.  D.  Roy 

Kedgewick 

21  0/11 

f  47°  30'-  47°  45'    \ 
\  67°  00'-  67°  30'    / 

1  in  to  1  mi.. 

R.  J.  Brehler J 

McCormick  Brook ... 

21  O/IO 

f  47°  30'-  47°  45'    \ 
\  66°  30'-  67°  00'    / 

1  in.  to  1  mi. 

Oliver  Siding 

21  0/14 

/  47°  45'-  48°  00'    - 
\  67°  00'-  67°  30'    / 

1  in.  to  1  mi. 

Campbellton 

21  0/15 

/  47°  45'-  48°  00'    \ 
\  66°  30'-  67°  00'    / 

1  in.  to  1  mi. 
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Field  Work — Cotit. 
Control  Surveys  1946 — Cont. 


Officer  in  charge 


G.  A.  Leonards.. .) 
C.  E.  Hoganson . . 


Sheet  name 


J.  F.  MacLean. 
P.  G.  Campbell .  .  j 


New  Brunswick 
(cont'd) 

Tabusintac  River. . , 

Bartibog 

Maple  Glen 

Chatham 

Wishart  Point 

Point  Escurninac .  .  . 

Richibucto 

Sapin  Point 


Nova  Scotia 
Margaree 


G.  M.  Armstrong. 


St.  Anns 

Baddeck 

Grand  Narrows. 
Whycocomagh .  . 
Cape  George. . .  . 
Malignant  Cove. 

Merigomish 

Antigonish 

Cape  Canso 


Sheet  number 


Ijatitude 

and 
longitude 


21  P/6 
21P/5 
21  P/4 
21  P/3 
21  P/7,  W.i 
21  P/2,  W.| 
21  I/IO 
21  1/15,  W.i 

11  K/6 

11  K/7 

11  K/2 

11  F/15 

11  F/14 
11  F/13,  W.i 
11  E/16,  E.i 
11  E/9 
11  F/12 
n  F/7,  W.i 


47°  15'- 
65°  00'- 

/  47°  15'- 
65°  30'- 

/  47°  00'- 
[   65°  30'- 

47°  00'- 
65°  00'- 

r  47°  15'- 
\  64°  45'- 

47°  00'- 
64°  45'- 

/  46°  30' 
1  64°  30' 

/  46°  45' 
1  64°  45' 


47*  30' 
65°  30' 

47°  30' 
66°  00' 

■  47°  15' 
66°  00' 

47°  15' 
65°  30' 

47°  30' 
65°  00' 

47°  15' 
65°  00' 

46°  45' 
65°  00' 

47°  00' 
65°  00' 


Scale 

of 

publication 


Canso 11  F/6 


/  46°  15'- 
\  61°  00'- 

/  46°  15'- 
\  60°  30'- 

/  46°  00'- 
l  60°  30'- 

45°  45'- 
60°  30'- 

45°  45'- 
61°  00'- 

/  45°  45'- 
\  61°  45'- 

/  45°  45'- 
\  62°  00'- 

/  45°  30'- 
1  62°  00'- 

45°  30'- 
61°  30'- 

/  45°  15'- 
60°  45'- 

/  45°  15'- 
1  61°  00'- 


46°  30' 
61°  30' 

46°  30' 
61°  00' 

46°  15' 
61°  00' 

46°  00' 
61°  00' 

46°  00' 
61° 30' 

46°  00' 
62°  00' 

46°  00' 
62°  15' 

45°  45' 
62°  30' 

45°  45' 
62°  00' 

45°  30' 
61°  00' 

45°  30' 
61°  30' 


1  in.  to  1  mi. 
1  in.  to  1  mi. 
1  in.  to  1  mi. 
1  in.  to  1  mi. 
1  in.  to  1  mi. 
1  in.  to  1  mi. 
1  in.  to'l  mi. 
1  in.  to  1  mi. 

1  in.  to  1  mi. 
1  in.  to  1  mi. 
1  in.  to  1  rni. 
1  in.  to  1  mi. 
1  in.  to  1  mi. 
1  in.  to  1  mi. 
1  in.  to  1  mi. 
1  in.  to  1  mi. 
1  in.  to  1  mi. 
1  in  to  1  rni.. 
1  in.  to  ]  mi. 
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Latitude 

Scale 

Officer  in  charge 

Sheet  name 

Sheet  number 

and 
longitude 

of 
publication 

Nova  Scotia — (cont'd) 

G.  M.  Armstrong.. 

Guyshorough 

11  F/5 

r  45°  15'-  45°  30' 
\  61°  30'-  62°  00' 

1 
/ 

1  in.  to  1  mi. 

Country  Harbour 

11  F/4 

f  45°  00'-  45°  15' 
\  61°  30'-  62°  00' 

\ 
J 

1  in.  to  1  mi. 

I.arrv  River 

11  F/3 

r  45°  00'-  45°  15' 
I  61°  00'-  61°  30' 

1 
) 

1  in.  to  1  mi. 

R.  C.  Weller 

Cape  liahave 

21  A/1,  W.i 

f  44°  00'-  44°  15' 
1  64°  15'-  64°  30' 

} 

1  in.  to  1  mi. 

Ijiverpor)! 

21  A/2 

r  44°  00'-  44°  15' 
[  64°  30'-  65°  00' 

] 

! 

1  in.  to  1  mi. 

T-ake  Rossignol 

21  A/3 

f  44°  00'-  44°  15' 
\  65°  00'-  65°  30' 

} 

1  in.  to  1  mi. 

Bridgewater 

21  A/7 

f  44°  15'-  44°  30' 
\  64°  30'-  65°  00' 

} 

1  in.  to  1  mi. 

Lunenburg 

21  A/8 

/  44°  15'-  44°  30' 
1  64°  00'-  64°  30' 

1 

1  in.  to  1  mi. 

L.  E.  Willis 1 

G.  M.  Donohoe. . 

Wentworth  Lake 

21  A/4 

f  44°  00'-  44°  15' 
\  65°  30'-  66°  00' 

1 

1  in.  to  1  mi. 

Weymouth 

21  A/5 

r  44°  15'-  44°  30' 
\  65°  30'-  66°  00' 

1 
j 

1  in.  to  1  mi. 

Kejimkujik  I-ake 

21  A  A) 

f  44°  15'-  44°  30' 
\  65°  00'-  65°  30' 

\ 

J 

1  in.  to  1  mi. 

Milford 

21  A/11 

f  44°  30'-  44°  45' 
\  65°  00'-  65°  30' 

} 

1  in.  to  1  mi. 

Metaghan 

21  B/1 

/  44°  00'-  44°  15' 
\  66°  00'-  66°  30' 

} 

1  in.  to  1  mi. 

Church  Point 

21  B/8 

f  44°  15'-  44°  30' 
\  66°  00'-  66°  30' 

1 

1  in.  to  1  mi. 

Centreville 

21  B/9 

f  44°  30'-  44°  45' 
\  66°  00'-  66°  30' 

1 

1  in.  to  1  mi. 

C.  G.  Rogers ] 

Chester 

21  A/9 

/  44°  30'-  44°  45' 
I  64°  00'-  64°  30' 

1 
/ 

1  in.  to  1  mi. 

P.  J.  Dunsworth  .  J 

New  Germany 

21  A/10 

/  44°  30'-  44°  45' 
\  64°  30'-  65°  00' 

1 

1  in.  to  1  mi. 

Gaspereau  Lake 

21  A/ir, 

/  44°  45'-  45°  00' 
\  64°  30'-  65°  00' 

1 

1  in.  to  1  mi. 

Windsor 

21  A/16 

/  44°  45'-  45°  00' 
I  64°  00'-  64°  30' 

\ 

J 

1  in.  to  1  mi. 
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Field  Work — Cont. 
Control  Suri'eys  1946 — Cont. 


Officer  in  charge 

Sheet  name 

Sheet  number 

Latitude 

and 
longitude 

Scale 

of 

publication 

Alberta 

A.M.  Floyd 

Hat  Mountain 

83  L/5,  E.i 

f  54°  15'-  54°  30' 
\119°30'-119°45' 

} 

1  in.  to  1  mi. 

Mount  Torrens 

83  L/o,  W.i 

/  54°  15'-  54°  30' 
\119°45'-120°00' 

1 
/ 

1  in.  to  1  mi. 

Chicken  Creek 

83  L/6,  W.i 

f  54°  15'-  54°  30' 
\119°  15'-119°30' 

} 

1  in.  to  1  mi. 

M.  E.  Nidd 

Pierre  Greys  Lakes .  .  . 

83  E/15,  E.^ 

f  53°  45'-  54°  00' 
\118°  30'-118°  45' 

} 

1  in.  to  1  mi. 

A  la  Peche  Lake 

83  E/1Ô,  W.è 

/  53°  45'-  54°  00' 
\118°  45'-119°  00' 

} 

1  in.  to  1  mi.  ■ 

Grand  Cache 

83  E/14,  E.| 

r  53°  45'-  54°  00' 
'119°00'-119°  15' 

> 
f 

1  in.  to  1  mi. 

B.  L.  Anderson .  .  . 

Donald  Flats 

83  E/16,  E.i 

f  53°  45'-  54°  00' 
\118°00'-118°  15' 

1  in.  to  1  mi. 

Joachim  Lakes 

83  E/16,  W.i 

/  53°  45'-  54°  00' 
[118°  15'-118°30' 

\ 

1  in.  to  1  mi. 

Ontario 

. 

J.  A.  Macdonald 

Orr  Lake 

31  D/12 

/  44°  30'-  44°  45' 
1  79°  30'-  80°  00' 

/ 

1  in.  to  1  mi. 

'Beausoleil  Island 

31  D/13 

r  44°  45'.  45°  00' 
\  79°  30'-  80°  00' 

} 

1  in.  to  1  mi. 

'Gravenhurst 

31  D/14 

f  44°  45'-  45°  00' 
\  79°  00'-  79°  30' 

1  in.  to  1  mi. 

Laf  ontaine 

41  A/16,  E.| 

/  44°  45'-  45°  00' 
\  80°  00'-  80°  15' 

/ 

1  in.  to  1  mi. 

Nova  Scotia 

J.  V.  Butterworth . 

Lake  Ainslie 

11  K/3 

/  46°  00'-  46°  15' 
\  61°  00'-  61°  30' 

1 

1  in.  to  1  mi. 

'  Field  work  not  completed  for  contouring. 

A.  C.  Tuttle  was  senior  officer  in  charge  of  Xova  Scotia  work. 

J.  W.  Spence  visited  parties  in  Xova  Scotia  and  supervised  the  work  in  New  Brunswick. 
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Office  Work 

Air  Survey  Section 

The  areas  where  compilations  were  made  are  listed  below,  together  with  the 
approximate  number  of  square  miles  in  each  area. 

I.  Compilation  from  oblique  and  vertical  trimetrogon  photography  now  in 
manuscript  stage  on  a  scale  of  1  mile  to  1  inch  in  Northwest  Territories  and 
Yukon: 


Sheet  No. 


Publication 
scale 


Approximate 

area  in  square 

miles 


95  M 

104  O. 

105  A. 
105  B. 
105  G . 
105  H. 
105  O. 
105  P. 


1  in.  to  4  mi. 
1  in.  to  4  mi. 
1  in.  to  4  mi. 
1  in.  to  4  mi. 
1  in.  to  4  mi. 
1  in.  to  4  mi. 
1  in.  to  4  m.i. 
1  in.  to  4  mi. 


Total 


1,280 
200 
2,085 
3,275 
1,145 
1,090 
950 
1,080 

11,105 


11.  Compilation    from   vertical    air   photography 
Map  Compilation  Sections: 


cleared   to   Topographical    or 


Sheet  No. 


Publication 
scale 


Approximate 

area  in  square 

miles 


Northwest  Territories: 

85  1/10 

85  1/11 

85  1/12 

86B/3 

86  B/6 

Yellowknife  area  blocks  A  and  C 

Alberta: 

83B/3,   E.è 

83  B/6 

83B/11 

83B/14 

83E/10,   E.è 

83E/14,    E.^ 

83L/1,    W.§ 

83L/2 

83L/3 

83L/4,   W.è 

83L/6 

83  L/7,   W.i 

83M/7 

83  M/8 

83M/13 

83M/14 

83  N/7 

83  N/8 

83  N/9 

83  N/10 


in.  to  1  mi. 
in.  to  1  mi. 
in.  to  1  mi. 
in.  to  1  mi. 
in.  to  1  mi. 
in.  to  800  ft. 


in,  to 
in.  to 
in.  to 
in.  to 
in.  to 
in.  to 
in.  to 
in.  to 
in.  to 
in.  to 
in.  to 
in.  to 
in.  to 
in.  to 
in.  to 
in.  to 
in.  to 
in.  to 
in.  to 
in.  to 


1  mi. 
1  mi. 
1  mi. 
1  mi. 
1  mi. 
1  mi. 
1  mi. 
1  mi. 
1  mi. 
1  mi. 
1  mi. 

1  mi. 

2  mi. 
2  mi. 
2  mi. 
2  mi. 
2  mi. 
2  mi. 
2  mi. 
2  mi. 


280 
280 
280 
260 
260 
50 


185 
365 
365 
365 
180 
180 
175 
350 
350 
175 
350 
175 
340 
340 
340 
340 
340 
340 
340 
340 
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Office  Work — ('ont. 
Air  Survey  Section — Cent. 


Sheet  No. 


Saskatchewan  : 

63D/11 

63D  13 

63E/4 

63E/5 

Manitoba: 

63,1/11,    W.i 

63.1/12 

63  J/13 

63J/14,    W.è 

Quebec: 

32C/5 

Vauquelin  tp 

Persliing  tp 

Haig  tp 

W.J   Beauchastel  tp 

New  Brutisunck: 

21  B/10 

21  B/15 

21  1/12,   W.^ 

21J/1 

21  J/2,    E.k 

21J/7 

21  J/8 

Nova  Scotia- 

21  B/9 

11  E/16 

11  F/13 

11  F/9 

11  F/10 


1  in.  to  2  mi. 
1  in.  to  2  mi. 
1  in.  to  2  mi. 
1  in.  to  2  mi. 


1  in.  to  1  mi. 
1  in.  to  1  mi. 
1  in.  to  1  mi. 
1  in.  to  1  mi. 


1  in.  to  1  mi. 
1  in.  to  1,000  ft 
1  in.  to  1,000  ft. 
1  in.  to  1,000  ft, 
1  in.  to  1,000  ft. 


1  in.  to  ^  nii. 
1  in.  to  ^  mi. 
1  in.  to  ^  mi. 
1  in.  to  5  mi. 
1  in.  to  J  mi. 
1  in.  to  ^  mi. 
1  in.  to  ^  mi. 


1  in.  to  I  mi. 
1  in.  to  ^  mi. 
1  in.  to  5  mi. 
1  in.  to  5  mi. 
1  in.  to  è  mi. 


Approximate 

area  in  square 

miles 


365 
365 
355 
355 


175 
350 
350 
175 


400 
100 
100 
100 
50 


90 
70 
205 
410 
205 
410 
410 


15 
30 
45 
70 
300 


Total 12,845 


Flight  maps  were  prepared  for  R.'C.A.F.  vertical  photography,  requested 
by  the  Department  of  Mines  and  Resources  and  the  Department  of  Agriculture, 
covering  areas  in  Yukon,  Northwest  Territories,  British  Columbia,  Alberta, 
Saskatchewan,  Manitoba,  Quebec,  and  Labrador. 

Research  was  done  in  the  use  of  the  Canadian  modified  Wilson  photoalidade 
and  stereoblique  plotter  for  topographic  mapping  of  mountainous  country  from 
R.C.x\.F.  trimetrogon  photography  in  Whitehorse  area,  Yukon. 

Twenty-one  new  personnel  were  instructed  and  trained  in  compilation  from 
air  photography. 

Map  Compilation  Section 

The  Map  Compilation  Section  forwarded  sixteen  topographical  maps  for 
reproduction,  one  of  which  was  of  an  area  in  British  Columbia,  two  in  Northwest 
Territories,  five  in  Alberta,  one  in  Manitoba,  five  in  New  Brunswick,  and  two 
in  Nova  Scotia.  Eight  of  these  map  sheets  were  contoured,  the  remainder  being 
planimetric. 
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The  production  of  preliminary  geological  maps,  which  make  immediately 
available  to  the  public  the  results  of  recent  surveys,  is  an  important  part  of  the 
work.  Twenty-six  of  these  maps  were  produced  in  addition  to  maps  for  water 
supply  papers  covering  thirty-eight  municipalities  in  Saskatchewan  and  seven- 
teen districts  in  Alberta,  Toward  the  end  of  the  year  the  urgency  of  other  work 
made  it  necessary  to  transfer  the  production  of  these  preliminary  maps  to  the 
Draughting  and  Reproducing  Division.  One  hundred  and  fifty-six  projections 
were  drawn,  and  numerous  manuscripts  inked,  tracings  made,  and  special  draw- 
ings and  index  maps  prepared. 

DEVELOPMENT  DIVISION 

This  Division  is  responsible  for  the  general  executive  and  administrative 
work  of  the  Bureau;  for  the  maintenance  of  the  National  Air  Photographic 
Library;  and  for  survey  equipment  and  supplies,  mechanical  and  carpentry 
facilities,  photographic  and  mechanical  reproduction  processes,  and  library  and 
information  services. 

An  increased  interest  in  mining  development  is  indicated  by  the  substantial 
increase  in  the  demands  by  the  public  for  geological  information  and  maps. 
Similarly,  the  greatly  increased  number  of  aerial  photographs  purchased  by 
government  services,  public  utilities,  mining  and  engineering  organizations  and 
educational  institutions  indicates  the  quickening  trend  toward  the  development 
of  all  natural  resources. 

National  Air  Photographic  Library 

Aerial  photographs  are  an  essential  part  of  modern  mapping  and  of  resources 
development,  as  they  embody  comprehensive  information  on  the  areas  they  cover. 
They  not  only  serve  the  map-maker  but  constitute  a  permanent  source  of  reference 
for  the  scientist  and  the  layman  in  the  fields  of  mining,  forestry,  water  power, 
and  agriculture.  The  National  Air  Photographic  Library  serves  as  a  central 
reference  library  of  aerial  photography  in  Canada.  Copies  of  prints  are  avail- 
able for  study,  and  expert  assistance  is  provided  in  the  selection  and  application 
of  photographs  to  development  problems.  For  those  who  wish  to  purchase 
copies,  the  library  arranges  for  the  reproduction  of  the  necessary  prints. 

More  than  245,000  new  prints  were  added  to  the  library  files,  a  number 
almost  double  that  of  the  previous  year  and  about  four  times  that  of  1944-45. 
This  rapid  increase  is  indicative  of  the  scale  of  post-war  plans  for  mapping 
and  other  forms  of  resources  development.  Of  the  1946-47  total,  5,137  were 
low-altitude  scenic  views  illustrating  towns,  cities,  training  camps,  airports,  etc.; 
28,422  were  trimetrogen  photographs  of  parts  of  Quebec,  Ontario,  Manitoba, 
Saskatchewan,  and  Northwest  Territories;  and  the  remainder  were  vertical 
photographs  of  sections  of  the  various  provinces  and  territories.  At  the  elose 
of  the  year  approximately  1,491,000  prints  were  on  file,  covering  a  total  photo- 
graphed area  of  about  1,500,000  square  miles. 

Representatives  of  Dominion  and  Provincial  Government  services,  of 
engineering,  commercial,  and  educational  organizations,  as  well  as  many  indi- 
viduals, made  use  of  the  facilities  of  the  library.  Altogether,  195,336  copies  of 
prints  were  supplied  on  orders  placed  with  the  library. 

Photographic  Section 

Much  of  the  work  was  devoted  to  kodalith,  Van  Dyke,  and  linen  negatives, 
which  have  almost  totally  replaced  the  wet  plate  negatives  for  reproduction  of 
geological  and  topographical  maps.  The  staff  was  also  engaged  in  the  develop- 
ment,  printing,    cataloguing,    and    filing   of   exposures    made   in   the   field   by 
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geological,  topographical,  and  Museum  parties;  in  the  photographing  of  fossils, 
minerals,  and  many  miscellaneous  items;  and  in  the  preparation  of  suitable 
negatives  and  prints.  To  maintain  a  steady,  free-flowing,  and  organized  produc- 
tion line,  an  enlarging  room  was  added  to  the  plant.  This  permits  photography, 
processing,  printing,  and  enlarging  to  be  carried  on  simultaneously.  An  addition 
to  plant  equipment  facilitated  the  photography  of  fossils,  minerals,  and  other 
specimens.     The  work  included: 

Bromide  enlargements.  3x4  to  32  x  40 4,005 

Contact  prints,  U  x  2^  to  36  x  40 10,147 

Kodalith  negatives,  8x10  to  24x30 335 

Dr3'  plate  negatives,  4x5  to  24  x  30 657 

Van  Dvke  negatives.  8  x  10  to  35  x  47 109 

Van  Dyke  prints,  5  x  7  to  30  x  40 1,067 

Linen  negatives,  8x10  to  35x47 5 

Linen  prints,  8  x  10  to  35  x  47 23 

Aero  mapping  prints,  5  x  7  to  24  x  30 8 

Celluloid  scales 123 

Dry  mounting  maps  and  photographs 1.051 

Exposures  developed,  field  work 4,635 

Negatives  retouched 549 

Lantern  slides 353 

Library 

The  year  was  marked  by  an  increased  acquisition  of  European  publications 
previously  held  up  owing  to  transportation  difficulties.  Although  these  exchanges 
are  not  yet  up  to  date,  much  valuable  material  was  received.  An  appreciably 
larger  number  of  outside  readers  made  use  of  the  library,  but  this  service  was 
handicapped  by  a  shortage  of  staff. 

Cataloguing  of  maps  w^as  not  completely  brought  up  to  date,  but  current 
maps  were  catalog-ued  as  received.  One  hundred  and  thirty-four  maps  were 
backed,  the  back-log  of  lantern  slides  was  disposed  of,  and  the  cataloguing  was 
completed. 

Many  valuable  books  and  monographs  from  the  library  of  Dr.  D.  Jenness 
were  received.  The  reports  of  the  Sino-Swedish  expedition,  in  twenty-seven 
volumes,  a  second  set  of  Rhodora  in  forty-six  volumes,  and  twelve  volumes  of 
the  Danish  Ingolf-Expedition  were  among  the  sets  acquired  by  gift  or  purchase. 
Among  foreign  institution  gifts  were  seventeen  volumes  of  the  Bulletins  and 
Mémoires  of  the  Académie  Royale  des  Sciences  de  Belgique,  nine  volumes  of 
the  Annales  of  the  Societa  Zoologica-botanica  Fennica  Vanamo,  twenty  volumes 
of  the  Revista  of  the  Museo  de  la  Plata,  and  eleven  volumes  of  the  Bulletins 
of  the  Service  de  la  Carte  Géologique  d'Algérie.  The  Société  Géologique  de 
France  has  brought  its  various  series  up  to  date,  and  the  K.  Danske  Videnska- 
bernes  Selskab  presented  nine  volumes  of  its  Meddeleser.  Splendid  contribu- 
tions were  also  received  from  K.  Svenska  Vetenskapsakademiens.  The  Geologi- 
cal Society  of  America  and  the  Carnegie  Institution  of  AVashington  continued  to 
present  many  valuable  monographs.  Eighty-four  new  serials  were  received 
and  catalogued. 

Recorded  loans  were  4,606  higher  than  in  1945-46,  and  inter-library  and 
occasional  loans  increased  by  439.  Reference  work  continued  to  absorb  a  large 
amount  of  time. 

Acquisitions  by  the  library  were  2,848  more  than  for  the  previous  year 
and  were  as  follows: 

Books  acquired  by  purchase 151 

Books  (complete  unbound  volumes,  by  purchase) 190 

Books  by  transfer,  exchange,  and  gift 893 

Canadian  Government  documents — individual  issues 

(by  gift  and  exchange) 2,759 
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British  and  Foreign  Government  documents — individual  issues 

(by  gift  and  exchange) 2,417 

Canadian    periodicals,    individual    issues 864: 

British    and    Foreign    periodicals,    individual    issues 2,334 

Scientific  societies'  bulletins,  proceedings  and  transactions — individual 

issues    (by    gift    and    exchange) 4,216 

Total 13.824 

Other  data: 

Recorded  loans  of  books,  pamphlets,  periodicals 14.737 

Inter-library  and  occasional  loans 1,651 

Books  borrowed  from  other  libraries 505 

Maps  and  charts  added  to  the  library 881 

Maps  and  charts  borrowed  from  the  library 420 

Lantern    slides    borrowed 426 

Lantern  slides  added  to  the  library 362 

Photographs  loaned  (exclusive  of  albums) 1,846 

Volumes  bound 401 

Volumes  accessioned  1,254 

Cards  added  to  general  catalogue 8,302 

Cards  added  to  map  catalogue 436 

Cards  added  to  slide  catalogue 702 

Letters  and  cards  received 1,549 

Letters  and  cards  sent 2,204 

Mechanical  Section 

The  production  of  36,504  square  feet  of  Océ  prints  was  100  per  cent  greater 
than  in  the  previous  year.  A  total  of  451,528  square  feet  of  blueprints  were 
made  compared  with  337,618  square  feet  during  1945-46.  Photostat  material 
showed  a  slight  decrease  at  13,638  sheets.  The  988,240  mimeographed  impressions 
made  was  almost  double  that  of  the  preceding  year. 

The  lapidary  shop  produced  1,935  thin  sections  and  118  cut  and  polished 
specimens,  most  of  which  were  used  by  the  Geological  Survey  for  mineralogicaL 
determinations  and  research.  Sections  and  specimens  were  prepared  for  the 
Bureau  of  Mines. 

Arrangements  were  made  for  a  total  of  137  engagements  in  the  lecture  hall 
of  the  Museum,  and  projectionist  services  were  supplied  as  required. 

Geological  Information  and  Distribution 

In  response  to  written  and  personal  requests,  92,168  maps  and  58,287  other 
publications  of  the  Bureau,  and  of  the  National  Museum,  were  distributed. 
In  addition,  733  Freneli  publications  were  distributed  through  the  office  of  the 
Chief  Editor,  Department  of  Mines  and  Resources. 
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870A 


890A 


2071 


558A 


:859A 


860A 


-861A 


•868A 


891A 


898A 


237A 


:255A 


Canada 

Index  map  of  Canada,  according  to  the  National 
Topographical  System;  scale,  1  inch  to  130 
miles 


Coal  Deposits  and  Coal  Resources  of  Canada 
(English  and  French  editions)  ;  scale,  1  inch 
to  230  miles 


Yukon 
Mayo;  scale,  1  inch  to  4  miles. 


Whitehorse  Sheet;  scale,  1  inch  to  4  miles. 
Reprint 


Northwest  Territories 

Canadian   Eastern    Arctic;   scale,  1  inch   to    100 
miles.     Reprint 


Dahadinni  River,  District  of  Mackenzie;  scale,  1 
inch  to  4  miles 


For  separate  distribution. 


For     Canada     Year     Book     and 
separate  distribution. 


Geology.  For  memoir  by  H.  S. 
Bostock,  and  separate  distri- 
bution. 


Geology.     For  separate  distribu- 
tion. 


Geography.     For  bulletin  by  N. 
Polunin. 


Topography.    For  separate  distri- 
bution. 


Wrigley,  District  of  Mackenzie;  scale,  1  inch  to 
4  miles 


Carcajou  Canyon,  District  of  Mackenzie;  scale, 
1  inch  to  4  miles 


Prosperous  Lake,  District  of  Mackenzie;  scale,  1 
inch  to  1  mile 


Ross  Lake,  District  of  Mackenzie;  scale,  1  inch  to 
1  mile 


Tumpline  Lake,  District  of  Mackenzie;  scale,  1 
inch  to  1  mile 


Topography.    For  separate  distri- 
bution. 


Topography.    For  separate  distri- 
bution. 


Geology.     For  separate  distribu- 
tion. 


Topography.    For  separate  distri- 
bution. 


Topography.    For  separate  distri- 
bution. 


British  Columbia 


Big  Bend  Area,  Columbia  River;  scale,  1  inch  to 
4  miles.     Reprint 


Quatsino-Nimpkish,  Northern  Vancouver  Island; 
scale,  1  inch  to  2  miles.     Reprint 


Geology,    For  separate  distribu- 
tion. 


Geology.    For  separate  distribu- 
tion. 
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Publica- 
tion 
Number 


Title 


Remarks 


2103 


876A 


882A 


855A 


866A 


873A 


878A 


879A 


880A 


881A 


883A 


884A 


885A 


856A 


Tatla-Bella  Coola  Area,  Coast  District;  scale,  1 
inch  to  4  miles.     Reprint 


Manson  Creek,  Cassiar  District;  scale,  1  inch  to 
4  miles 


Zeballos,  Vancouver  Island;  scale,  1  inch  to  1  mile 


Alberta 

Gregg  Lake,  West  of  Fifth  Meridian;  scale,  1  inch 
to  1  mile 


Barbara  Creek,  West  of  Fifth  Meridian;  scale,  1 
inch  to  1  mile 


Blairmore,  West  of  Fifth  Meridian;  scale,  1  inch 
to  1  mile 


Dalehurst,  West  of  Fifth  Meridian;  scale,  1  inch 
to  1  mile 


Sunwapta,  West  of  Fifth  Meridian;  scale,  1  inch 
to  1  mile 


Xose  Creek,  West  of  Sixth  Meridian;  scale,  1  inch 
to  1  mile 


Moberly  Creek,  West  of  Sixth  Meridian;  scale,  1 
inch  to  1  mile 


Fall  Creek,  West  of  Fifth  Meridian;  scale,  1  inch 
to  1  mile 


Alexo,  West  of  Fifth  Meridian;  scale,  1  inch  to  1 
mile 


Saunders,  West  of  Fifth  Meridian;  scale,  1  inch 
to  1  mile 


Geology.     For  separate  distribu- 
tion. 


Geology.     For  separate  distribu- 
tion. 

Topography.    For  separate  distri- 
bution. 


Topography.    For  separate  distri- 
bution. 


Topography.    For  separate  distri- 
bution. 


Topography.    For  separate  distri- 
bution. 


Topography.    For  separate  distri- 
bution. 


Topography.    For  separate  distri- 
bution. 


Topography.    For  separate    disti- 
bution. 


Topography.    For  separate  distri- 
bution. 


Geology.     For  separate  distribu- 
tion. 


Geology.  For  memoir  b^^  A.  O. 
Erdman,  and  separate  distri- 
bution. 


Geology.  For  memoir  by  A.  O, 
Erdman,  and  separate  distri- 
bution. 


Saskatchewan 

Cypress  Lake  structure  contours;  scale,  1  inch  to 
4  miles 


Geology.  For  memoir  by  G.  M. 
Furnival,  and  separate  distri- 
bution. 
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863A 


864A 


896A 


858A 


862A 


865A 


869A 


875A 


892A 


871A 


872A 


6S6A 


701A 


852A 


Wiley  Lake,  West  of  Third  Meridian;  scale,  1  inch 
to  1  mile 


Lowe  Lake,  West  of  Third  Meridian;  scale,  1  inch 
to  1  mile 


Mineral  map  of  Saskatchewan;  scale,  1  inch  to  20 
miles 


Manitoba 

Batty  Lake,  West  of  Principal  Meridian;  scale,  1 
inch  to  1  mile 


Sherridon,  West  of  Principal  Meridian;  scale,  1 
inch  to  1  mile 


Tramping  Lake,  West  of  Principal  Meridian;  scale, 
1  inch  to  1  mile 


Elbow  Lake,  West  of  Principal  Meridian;  scale, 
1  inch  to  1  mile 


Iskwasum  Lake,  West  of  Principal  Meridian;  scale, 
1  inch  to  1  mile 


Herb  Lake,  West  of  Principal  Meridian;  scale,  1 
inch  to  1  mile 


Ontario 

Chelmsford,  Sudbury  District;  scale,  1  inch  to  1 
mile 


Falconbridge,  Sudbury  District;  scale,  1  inch  to 
1  mile 


Ontario  and  Quebec 

Chalk  River,  Pontiac  and  Renfrew  Counties;  scale, 
1  inch  to  1  mile.     Reprint 


Point  Alexander,  Nipissing  District,  Renfrew  and 
Pontiac  Counties;  scale,  1  inch  to  1  mile. 
Reprint 


Ottawa-Cornwall;  scale,  1  inch  to  4  miles . 


Topography.    For  separate  distri- 
bution. 


Topography.    For  separate  distri- 
bution. 


Minerals.     For  separate  distribu- 
tion. 


Topograph j\    For  separate  distri- 
bution. 


Geolog}-.     For  separate  distribu- 
tion. 


Topography.    For  separate  distri- 
bution. 


Topography.    For  separate  distri- 
bution. 


Topography.    For  separate  distri- 
bution. 


Topography.    For  separate  distri- 
bution. 


Geology.     For  separate  distribu- 
tion. 


Geolog}'.     For  separate  distribu- 
tion. 


Topography.    For  separate  distri- 
bution. 


Topography.  For  separate  distri- 
bution. 

Geology.  For  memoir  by  A.  E. 
Wilson,  and  separate  distribu- 
tion. 
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Quebec 

St.  Michel,  Maskinonge,  Berthier,  St.  Maurice, 
and  Joliette  Counties;  scale,  1  inch  to  2  miles. 
Reprint 


New  Brunswick 

Waterford,  Kings  and  Saint  John  Counties;  scale, 
1  inch  to  1  mile.     Reprint 


Newcastle,  Northumberland  County;  scale,  1  inch 
to  1  mile 


Burtts  Corners;  scale,  1  inch  to  1  mile. 

Boiestown;  scale,  1  inch  to  1  mile 

Napadogan;  scale,  1  inch  to  1  mile 


Nova  Scotia 

Owls  Head,  Halifax  County;  scale,   1  inch  to  1 
mile.     Reprint 


Liscomb,    Guysborough,    and    Halifax    Counties; 
scale,  1  inch  to  1  mile.     Reprint 


Melopseketch,  Guysborough  and  Halifax  Counties; 
scale,  1  inch  to  1  mile.     Reprint 


Lake    Mulgrave,     Halifax    and    Guysborough 
Counties;  scale,  1  inch  to  1  mile.     Reprint..  . 


Upper    Musquodoboit,    Halifax    and    Colchester 
Counties;  scale,  1  inch  to  1  mile.     Reprint..  . 


Lochaber,  Guysborough,  Pictou,  and  Antigonish 
Counties;  scale,  1  inch  to  1  mile.     Reprint..  . 


Moose  River,  Pictou  and  Guysborough  Counties; 
scale,  1  inch  to  1  mile.     Reprint 


Ecum  Secum,  Guysborough  and  Halifax  Counties; 
scale,  1  inch  to  1  mile.     Reprint 


Port  Dufferin,  Halifax  County;  scale,  1  inch  to  1 
mile.     Reprint 


Topography, 
bution. 


Topography, 
bution. 


Topography, 
bution. 

Topography, 
bution. 

Topography, 
bution. 

Topography, 
bution. 


Topography, 
bution. 


Topography, 
bution. 


Topography, 
bution. 


Topography, 
bution. 


Topography, 
bution. 


Topography, 
bution. 


Topography, 
bution. 


Topography, 
bution. 


Topography, 
bution. 


For  separate  distri- 

For  separate  distri- 

For  separate  distri- 
For  separate  distri- 
For  separate  distri- 
For  separate  distri- 

For  separate  distri- 
For  separate  distri- 
For  separate  distri- 
For  separate  distri- 
For  separate  distri- 
For  separate  distri- 
For  separate  distri- 
For  separate  distri- 
For  separate  distri- 
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Pniblkar 

Climbs 


Ô21A 


522A 


SS4A 


867A 


s:iA 


Figarel 


4Ô-2S 
4o-l 


46-25 


ry;  seaie,  1  inch  to  1  mile. 


Mapl 

Map  3 
llap4 

Map  5 

Map  6 

Map  7 


fax  Coiantjr;  scale,  1  indi  to  1 


Tan. 


Bass  Biver,  Ccddwsto-  and  Harats  Conntts;  scale, 
1  înds  to  1  mile ,..,., 


Londondoriy,   Oddieslter  and  Hants  Coaoti^; 
scale,  1  inch  to  1  mile 


Ttqtograi^y.    For  separsre  iism- 
batian. 


T<^iaerapliy.    Fch-  separate  disln- 
bnticKL. 


T<^Mier8i]diy.    For  separate  distrî- 
butiaai. 


Getdogy.    Fcff  memoir  by  L.  J, 

Weeks,  and  separate  distribu- 
tkm. 


Geology.     For  memoir  by  L.  J. 
Wedts,  and  separate  distiibu- 


MBCEXiAxxors 

Mjqp  of  Maiitime  Ftovinees  and  pert  oi  Quebec 
shmiing  1914  gravimetric  tLraverHCs;  scale,  1 
incb  to  ^fômîies 


Loiirez'  Tiiaesàc  d  Ljaid  Biver,  BntjiA  Ctdnmbia! 
Oiaff^tane  piatcs  d  locals) 


Vppee  Triable  Faimas  of  Hafifax,  Sikanni  Oiief,! 
and  'Ptopbei,  Biver  basine,  Biiti^  Qdnmfaiai 
Otalf-tone  phtEs  of  fossils) 


For  bulfetin  bv  A.  H.  Milkr. 


Pabeontdofy.        To    SuOocoDpsiaj 
¥apas  46-1,  45-28. 


F^lsQnttdogjr.       To    acwnpiiy 
Paper  46-25. 


Cliart  showing  Doeks  and  Geese  OuV-tone  illns-^ 
trated  diart). . .  


OmiltlHdcigy.  For  separate  dMri- 
bntion  by  Xatianal  MiKetnu  of 
Ganada.* 


Fob  BKFOKr  cof  Botal  Coionssiasr  ox  Cqjll 
Coaffidds  in  Canada  and  United  States  (Eki^^ 


and  Fkcndk  éditions) Ako  for  Canada  Year  Book,  and 

separate  distribution. 


Coalfields  d  Xot%  Scotia  and  Xew  Brimswick. 

Coalfield,    Cape   Breton   TsfaiMJ^    Xo^a 
Scotia 


Abo  for  sqnrate  dûstribuUan. 
Also  for  sepaiate  dMribotian. 


Coalfields   off   InTcmess   County.    Gape   Bietoni 

T«el«iwl,,  Xova  Scotia. 'Also  for  séparait'  distributâcai. 

Minto  Coalfield,  Xew  Bnmswiek Also  i<xr  separate  distributâ<Hi. 


Coalfidds  of  soulhexn  Sa^^ld^eiran . 
Coal  areas  of  Alberta. . 


Also  for  separate  distributkoL. 
Also  for  sejsLraie  distributâon. 
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Map  9 
Map  10 

Coal  mining  operations  in  Alberta 

Also  for  separate  distribution. 

Also  for  separate  distribution. 

Coalfields  and  coal  areas  of  British  Columbia .... 

Map  11 

Coalfields  of  southeastern  British  Columbia 

Also  for  separate  distribution. 

Map  12 

Coalfields  of  Canada  and  Principal  United  States 
coalfields  shipping  to  Canada. 

Map  13 

Greater  Winnipeg,  showing  central  heating  areas. 

Chart  A 

Canadian  National  Railways,  maximum  trainload. 

Chart  B 

Canadian  Pacific  Railway,  maximum  trainload. 

Chart  C 

Dominion  Steel  and  Coal  Corporation  structure. 

Chart  D 

Energy  and  employment. 

Chart  E 

Relative  importance  of  Energy  Sources. 

At  the  end  of  the  fiscal  year,  Map  895A,  "Geological  Map  of  Saskatchewan," 
on  the  scale  of  1  inch  to  20  miles,  and  Map  900A,  "Canada  Mining  Areas,"  on 
the  scale  of  1  inch  to  125  miles,  were  about  to  be  published.  One  physiographic 
map  of  Yukon,  thirteen  maps  of  areas  in  British  Columbia,  four  in  Alberta,  one 
in  Manitoba,  four  in  Quebec,  one  in  Nova  Scotia,  and  one  in  New  Brunswick, 
were  in  progress.  Geological  and  mineral  maps  of  the  Maritime  Provinces  and 
of  British  Columbia  were  .in  progress  of  compilation. 

The  compilation  and  production  of  preliminary  geological  maps,  which  make 
available  to  the  public  the  results  of  recent  geological  surveys,  was  taken  over 
by  the  Division. 

Two  hundred  and  ninety  maps  and  scientific  figures  were  drawn  for  repro- 
duction by  zinc-cut  process  for  illustrating  memoirs,  reports,  articles,  and 
papers;  one  hundred  and  eighty-seven  of  these  were  to  illustrate  the  Canadian 
Institute  of  Mining  and  Metallurgy  symposium:  "Structural  Controls  of 
Canadian  Ore  Deposits."  Other  draughting  and  miscellaneous  projects  necessary 
for  staff,  mineral  development,  and  public  use  amounted  to  more  than  eleven 
hundred  items. 

Geographic  Board  of  Canada 

To  conform  to  changed  conditions  and  alterations  in  the  functions  of  the 
various  departments  of  the  Government,  the  membership  of  the  Geographic 
Board  was  changed  and  enlarged  by  P.C.  823,  6th  March,  1947.  It  now  consists 
of  fifteen  members,  seven  of  whom  are  officers  of  the  Dominion  Government 
representing  the  Departments  of  Mines  and  Resources  and  National  Defence, 
the  Post  Office  and  the  Public  Archives.  The  remaining  eight  are  Provincial 
members,  representing  British  Columbia,  Alberta,  Saskatchewan,  Manitoba, 
Ontario,  New  Brunswick,  Prince  Edward  Island,  and  Nova  Scotia.  Quebec 
has  its  own  Board,  which  deals  with  geographic  nomenclature  in  that  province, 
but  is  in  direct  contact  with  the  Federal  Board.  The  Secretary  of  the  Geographic 
Board  of  Canada  is  an  official  of  the  Bureau  of  Geology  and  Topography. 
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Meetings  of  the  Board  were  resumed  in  May  and  names  for  forty-seven 
maps  and  ten  charts  were  adopted.  Names  for  sixteen  other  maps  and  nineteen 
charts  were  dealt  with  by  the  Executive  Committee  prior  to  the  resumption  of 
meetings.  Many  inquiries  from  Government  departments  and  the  pubHc  were 
investigated  and  information  supplied.  Four  Provincial  members  attended  the 
February  meeting  of  the  Board,  at  which  various  aspects  of  its  work  were  given 
consideration. 


NATIONAL  MUSEUM  OF  CANADA 

The  past  year  was  one  of  exceptional  change  and  progress  for  the  National 
Museum.  Increased  activity  was  directed  toward  the  promotion  of  post-war 
plans  for  the  renovating  and  re-opening  of  the  various  exhibition  halls,  which 
were  closed  to  the  public  during  the  war.  The  vacating  of  offices  on  the  second 
floor  late  in  the  year  has  permitted  the  re-opening  of  extensive  biological  and 
anthropological  collections  for  study  by  the  public. 

Field  parties  in  search  of  archaelogical,  botanical,  zoological,  and  ethno- 
logical information  carried  out  investigations  in  northern  Yukon,  in  the  Alberta 
foothills,  in  the  St.  Lawrence  River  valley,  and  in  the  Roberval  area,  Quebec. 
As  a  result  of  these  and  of  local  field  work,  much  valuable  information  and 
accessions  were  accumulated. 

In  February  1947  F.  J.  Alcock,  Ph.D.,  F.R.C.S.,  of  the  Canadian  Geological 
Survey  was  appointed  Acting  Curator  of  the  Museum. 

Four  museum  bulletins,  one  special  contribution,  and  one  report  on  the 
Canadian  Expedition  1913-18  were  published.  Thirty-seven  papers  and  articles 
prepared  by  members  of  the  staff  appeared  in  the  press,  and  four  books  were 
published.  One  hundred  and  seventy-five  addresses  and  lectures  were  delivered 
over  the  radio  and  before  educational  and  other  organizations,  of  which  one 
hundred  and  thirty-nine  were  given  in  the  lecture  series  at  Laval  and  Montreal 
Universities. 

The  Museum  was  visited  by  197,209  persons,  and  films  and  slides  loaned 
for  educational  purposes  were  viewed  by  a  reported  67,323  persons. 

Contributions  and  other  assistance  given  to  the  National  Museum  are 
gratefully  acknowledged. 

ANTHROPOLOGICAL  DIVISION 

C.  Marius  Barbeau,  ethnologist,  conducted  summer  field  studies,  mostly 
southwest  from  Quebec  City  in  the  lower  St.  Lawrence  region.  He  was  ably 
assisted  in  the  field  by  Professor  Luc  Lacourcière,  l'abbé  Félix-Antoine  Savard, 
Miss  Madeleine  Doyon,  Mme.  Juliette  Caron-Dupont,  and  Marcel  Rioux,  all  of 
Laval  University.  Through  Mr.  Barbeau's  work  the  already  large  folk-lore 
collections  of  the  National  Museum  were  increased  by  745  folk-song  texts,  of 
which  312  melodies  were  recorded,  bringing  the  total  folk-song  collection  to 
9,370  folk-song  texts,  of  which  5,312  have  been  recorded  with  melodies.  Also, 
80  folk  tales  and  legends,  75  games  and  roundelays,  about  500  rhymes,  ditties, 
and  proverbs,  more  than  800  nicknames  or  "Blason  populaire,"  about  76 
reminiscences  and  stories,  and  450  photographs  were  added  to  the  collection 
during  the  year.  Photographic  and  textual  material  consisted  of  information 
on  costume,  personalities  or  characters,  recipes  and  folk  remedies,  technology, 
arts  and  crafts,  language,  old  silver,  and  parish  archives. 

Four  of  his  books  were  published:  Ceinture  Fléchée  (Paysana)  ;  Saintes 
artisanes  III,  mille  petites  adresses  (Fides)  ;  Alouette  (Collection  Humanitas, 
Editions  Lumen)  ;   and  Alaska  Beckons    (Caxton  in  U.S.,  and  Macmillan  in 
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Canada).  Come-a- singing — Canadian  folk-songs,  is  to  appear  as  a  museum 
bulletin.  Two  of  his  books  were  made  ready  for  publication,  namely:  Krieghoff 
Discovers  Canada  (The  Art  Series,  Ryerson  Press),  and  Sirens  of  the  North,  a 
companion  book  to  Alaska  Beckons.  Several  other  manuscripts  for  books 
prepared  in  former  years  are  awaiting  their  turn  at  publishers.  Among  his  other 
contributions  to  folk-lore  was  collaboration  in  the  foundation  of  the  Corporation 
des  Folkloristes. 

Mr.  Barbeau  assisted  Dr.  E.  P.  Richardson  in  organizing  an  important 
exhibition  of  Arts  of  French  Canada  1613-1850,  which  was  inaugurated  in 
September  1946  at  the  Detroit  Art  Institute.  He  gave  133  lectures  on  folk-lore 
and  anthropology  at  Montreal  and  Laval  Universities,  and  14  lectures  before 
other  oi'ganizations  in  Canada  and  in  the  United  States. 

Douglas  Leechman  continued  the  study  of  the  Cape  Dorset  Eskimo  culture, 
to  which  he  has  devoted  several  years  and  which  is  approaching  its  final  stages. 
He  spent  some  time  in  the  study  of  archaeological  specimens  collected  in  Yukon 
in  1945  while  tracing  the  old  migration  routes  from  Siberia  into  North  America. 

On  his  way  to  Yukon  for  a  second  season  he  visited  museums  at  Banff, 
Vancouver,  Prince  Rupert,  and  at  Juneau,  Alaska.  He  spent  6  weeks  in  Old 
Crow,  the  most  northerly  settlement  in  Yukon,  collecting  archaeological  and 
ethnological  material.  He  visited  an  archseological  site  and  the  museum  at 
Fairbanks,  Alaska;  worked  near  Whitehorse,  and  then  proceeded  to  Carcross, 
Yukon,  on  his  way  to  Ottawa.  In  his  field  work  he  collected  a  series  of  fresh- 
water shells  which  with  those  collected  in  1945  have  been  sent  to  a  specialist 
for  study  and  report.  He  made  small  collections  of  archaeological  material 
from  the  prehistoric  Iroquois  site  at  Roebuck,  and  from  Cobden,  Constance 
Bay,  and  Tar  Island,  all  in  Ontario. 

He  prepared  several  papers  for  publication,  including  one  on  Pre-historic 
Migration  Routes.  Five  folk-tales  from  the  Loucheux,  collected  at  Old  Crow 
during  the  summer  are  to  be  published  in  the  Journal  of  American  Folk-lore. 

Outrun  Gjessing,  an  eminent  archaeologist  from  Oslo,  Norway,  spent  several 
weeks  studying  the  petroglyphs  and  pictographs  recorded  in  the  archaeological 
files  of  the  Museum,  and  a  number  of  other  visitors  and  scientists  made  use  of 
the  collections  of  material  and  information. 

List  of  Accessions 

Specimens  purchased: 

Collection  of  Prairie  and  of  British  Columbia  Indian  specimens.  Three 
Indian  baskets. 

Specimens  collected: 

Archaeological  specimens  from  Tar  Island.  Roebuck,  Constance  Bay,  and 
Cobden,  Ontario;  Banflf,  Alberta;  Yukon;  and  Eagle,  Alaska;  and 
ethnological  specimens  from  Yukon,  by  Douglas  Leechman. 

Specimens  presented: 

Series  of  gold  fish-hooks  from  Colombia,  South  America,  by  Hon.  Charles 

Arthur  Banks.  C.M.G..  Victoria,  B.C. 
Pair    of   Indian    snow-shoes    from    Moisie,    Que.,    by    Walter    B.    Cole, 

Ottawa,  Ont. 
Piece  of  mineralized  bone  from  Xansen  Creek,  Yukon,  by  Karl  Paulsen, 

Carmacks.  Yukon. 
Small  collection  of  Nascapi  Indian  specimens,  by  Richard  White,  Nain, 

Labrador. 
Eskimo    archer's   bracer   from    Pelly   Bay,   N.W.T.,   by    Miss    Margaret 

Oldenburg.  St.  Paul.  Minn. 
Chipped  stone  specimens  from  Tare  Lake,  Yukon,  bv  E.  D.  Kindle, 

Ottawa.  Ont. 
Rubbed  slate  "ice-chisel"  from  Luskville,  Que.,  by  H.  Groh,  Ottawa,  Ont. 
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Bow  and  six  arrows  from  northern  British  Columbia,  by  the  estate  of 

the  late  F.  Lambert. 
Chipped  stone  point  from  Legend,  Alta.,  by  Mrs.  Raymond  Kilpatrick, 

Legend,  Alta. 
Crude  stone  hammer  from  Old  Crow,  Yukon,  by  Balaam  Jhudi,  Old 

Crow,  Yukon. 

BIOLOGICAL  DIVISION 

A  bird  and  mammal  sm-vey  was  conducted  during  the  summer  in  Lake 
St.  John  area,  Quebec,  under  the  leadership  of  A.  L.  Wilk,  who  collected  many- 
valuable  specimens,  especially  of  birds.  Intermittent  field  work  was  carried 
•on  locally  by  the  staff,  and  six  volunteer  collectors  were  supplied  with  traps 
and  miscellaneous  equipment.  A  total  of  116  specimens  were  received  from 
these  collectors. 

Many  requests  from  the  public  for  identification  of  specimens  and  informa- 
tion on  various  aspects  of  natural  history  were  answered,  and  a  comprehensive 
survey  of  game  and  fur  animals  was  made  for  the  National  Parks  Bureau. 
Loans  of  specimens  and  specially  prepared  habitat  groups  of  the  more  common 
mammals  and  birds  were  continued  to  educational  institutions  as  a  direct  aid 
to  the  furtherance  and  understanding  of  natural  history. 

Excellent  progress  was  made  in  exhibition  work  by  the  construction  of  one 
subjective  idea  group  panel,  and  of  one  minature  and  three  large  display  booths. 
The  minature  depicts  a  red  fox  group  in  natural  environment,  and  the  subjective 
idea  panel,  "  Birds  are  Solar  Machines,"  demonstrates  the  dependency  of  plant 
and  animal  life  on  sun  and  earth.  Both  these  groups  are  on  exhibit  in  the 
Museum.  Progress  was  made  in  the  preparation  of  a  larger  booth  depicting 
Canadian  Beaver  in  appropriate  setting. 

A.  L.  Rand  completed  "Some  Canadian  Fur  Bearers";  "The  1945  status 
of  the  Pronghorn  Antelope,  Antilocapra  americana  (Ord),  in  Canada";  and 
"  List  of  Yukon  Birds  and  Those  of  the  Canol  Road."  which  were  published. 
He  completed  "The  Mammals  of  Alberta",  which  was  submitted  for  publication, 
and  prepared  a  report  on  the  mammals  of  central  ^lanitoba,  and  one  on  the  status 
of  Canadian  mammals  for  publication.  The  manuscripts  of  "  Synopsis  of 
Canadian  Mammals  "  and  of  "  The  Birds  of  Southern  Alberta  "  were  nearing 
completion.  He  investigated  A'arious  taxonomic  problems  and  reported  the 
results  of  several  of  these  in  short  articles  awaiting  publication.  He  spent  2  days 
at  the  Redpath  Museum  in  Montreal  surveying  the  bird  collections  and  prepared 
a  report  on  the  survey  for  McGill  University. 

C.  L.  Patch  completed  renovating  the  collection  of  large  skins  and  rearrang- 
ing the  skulls  and  liquid-preserved  specimens  in  storage  in  the  basement.  He 
planned  and  supervised  the  construction  of  the  four  cases  for  display  habitat 
groups,  conducted  field  work  for  additional  material  for  the  beaver  group,  and 
supervised  the  installation  of  the  groups  under  way. 

C.  E.  Johnson  prepared  many  line  and  colour  illustrations  for  the  publication 
"Mammals  of  Alberta"  and  for  the  pamphlet  on  "Some  Canadian  Fur  Bearers". 
He  completed  field  sketches  for  the  beaver  group  background,  and  painted  this 
background  in  the  group. 

National  Herb.aeium 

A.  E.  Porsild,  Chief  Botanist,  was  engaged  chiefly  in  the  preparation  of  a 
monograph  on  the  flora  of  southeastern  Yukon.  He  continued  the  botanical 
survey  of  Banff  National  Park  commenced  the  previous  year.  His  field  work 
resulted  in  a  collection  of  6,000  plant  specimens,  numerous  ecological  and 
taxonomical  notes,  and  colour  photographs. 
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Herbarium  specimens  received  by  exchange  totalled  5,089  and  by  donation 
1,038;  1,570  specimens  were  loaned  and  287  borrowed  from  other  herbaria. 
About  5,000  plants  were  named.  At  the  end  of  the  fiscal  year  the  number  of 
filed  specimens  in  the  National  Herbarium  amounted  to  181,266.  Notable 
accessions  by  exchfingc  include  Nos.  1001  to  2081  "Plantae  Finlandiae  Exsic- 
catae",  of  which  Nos.  1  to  1000  were  previously  received;  and  Century  xiv  of  the 
^'Plantae  Exsiccatae  Grayanae".  Notable  accessions  from  private  sources  include 
a  gift  of  226  plants  from  W.  H.  Bryenton,  Edmonton,  Alberta,  collected  iu 
northern  Manitoba. 

ACCESSIONS 

The  following  accessions,  apart  from  those  contributed  by  members  of  the 
field  staff,  were  obtained  by  donations  and  exchange,  and  are  acknowledged  with 
thanks. 

Mammals 

Banfield,  Frank,  Aklavik,  N.W.T 14 

Bryenton,  Island  Lake,  Sask 62 

Curtiss,  M.  W.,  Beckett's  Landing,  Ont 1 

Dunbar,  M.  J.,  McGill  University,  Montreal,  Que 29 

Edwards,  R.  L.,  Hamilton,  N.Y 8 

•  Fraser,  F.,  Ottawa,  Ont 

Heaslip,  0.  E.,  Wasagaming,  Man 

Hirtle,  F.  C,  Frederiction,  N.  B 

Jamesson,  E.  W.,  Ithaca,  N.Y 

Johnson,  Revell,  Ottawa,  Ont 

Manning,  T.  H.,  Ottawa,  Ont 

Martell,  E.  R..  Fallowfield,  Indiana  2 

Norris-Elye,  Oliver,  Winnipeg.  Man 11 

National    Parks,   Banff,    Alta.    4 

National  Parks,  Jasper,  Alta 3 

National  Parks,  Waterton,  Alta 3 

Outhet,  R.  A.,  Mt.  Tremblant,  Que 2 

Richardson,   Wm.,   South    March,    Ont 1 

Windsor,  J.,  Ottawa,  Ont 4 

Birds 

Bourguignon,  A.  E.,  Britannia,   Ont 3" 

Burling,  L.  D.,  Ottawa,   Ont 1 

Cameron,  A.  W.,  Amyot  Lake,  Sask 8 

Chisholm,   Mr.,  Westboro,  Ont 

Curtiss,  Mr.,  Ottawa,  Ont 

DeLury,  Dr.,  Ottawa,   Ont 

Endstone,  Mr.,  Ottawa,  Ont 

Fairbairn,  H.,  Wakefield,  Que 

Findlay,  G.  E.,  Carleton  Place,  Ont 

Glennv.  Fred  H.,  Blue  Sea  Lake,  Que 

Groves,  J.  W.,  Billings  Bridge,  Ont 

Hendrick,   E.,   Miss,   Lanark,    Ont 

Hewitt,    O.    H.,    Ottawa,    Ont 

Lang,  A.  H.,  near  Entrance,  Alta 

Mark.  James.   Ea.stmain,   Que 

Manning,  T.  H.,  Ottawa.  Ont 28 

MacLennan,  F.,  Sheldon  Lake,  southern  Yukon 

Munro,  J.   A.,  Okanagan   Landing,   B.C 

Nixon,  Marion,  Mrs.,  Bank  End,  Sask 

Ommanney,  G.  G.,  Hudson  Heights,  Que 

Proulx,  E.,  Ottawa,  Ont 

Stalford,  K..  Ottawa,  Ont 

Stewart,  Ronald  M.,  Massett,  B.C 

Roj'al  Ontario  Museum,  Toronto    

Taverner,  P.  A.,  Ottawa,  Ont 

Watkins,  H.  B.,  near  MacLeod,  Alta 

Weir,  B.,  Miss,  Ottawa,  Ont 

4 
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Amphibians  and  Reptiles 

Bidwell,  Roger,  Halifax,  N.S •■ 6 

Daly,  W.  P.,  Gauvreau  Lake,  Que 1 

Hall,  C.  E.,  Iron  Hill  and  Knowlton,  Que 3 

Hunter,  Robert.  High  Lake,  Man 1 

Johnson,  Revell,  Danford  Lake,  Que 2 

Lee,  H.   R..   Chelsea,   Que 1 

Orkin,  P.  A.,  Roberval,  Que 1 

Ramsey,  R.,  Aylmer,  Que 1 

Rosewarne,  P.  V.,  Ottawa,   Ont 1 

Plants 

Brenckle,  J.  F.,  Mellette,  S.  Dakota,  Polygonum  (exchange)  43 

Br>'enton,  W.  H.,  Edmonton,  plants  from  northern  Manitoba  (donation)    226 

Eyerdam,  W.,  Seattle,  Wash.,  plants  from  Alaska  (exchange)  176 

Gray  Herbarium,  Harvard  University,  Exsiccatae  Graymiae  and  plants  from 

Alaska    (exchange)     243 

Garton,  C.  E..  Port  Arthur,  Ont.,  plants  from  Lake  Superior  (donation)    221 

Heimburger,  C.  H.,  Toronto,  Ont.,  misc.  woody  plants  (donation)    50 

Helsinki   Botanical   Museum,  University   of  Helsinki,   Finland,   PI.   Finlandae 

Exsiccatae  (exchange)   1,081 

Iowa  State  College,  Ames,  Iowa    (J.  P.  Anderson),  plants  from   Yukon  and 

Alaska   (exchange)    254 

LeGallo,  Rev.  Father,  St.  Pierre  and  Miquelon,  plants  from  St.  Pierre  (donation)  14 

LePage.  E.,  Rev.  Father,  Rimouski,  Que.,  plants  from  James  Bay  (donation)  . .  291 

Lloyd,  H.,  Ottawa,  misc.  plants  from  Ontario    (donation)    97 

New    York    Botanical    Garden,    Bronx    Park,    New    York,    misc.    plants    from 

Nevada   (exchange)    3SS 

National  Museum,  Stockholm,  Sweden,  Scandinavian  plants  (exchange)   1,621 

Oka  Agricultural  College,  Oka,  Que.  (Rev.  Father  Loui.s-Marie)  (exchange) 254 

Porsild,  R.  T.,  Whitehorse,  Yukon,  plants  of  Yukon   (donation)    20 

Turner'  Geo.  H.,  Fort  Saskatchewan,  Alta.,  plants  of  Alberta  (donation)   68 

L'.S.  National  Herbarium,  Washington,  D.C.,  misc.  plants   (exchange)    380 

University  of  Washington,  Pullman,  Wash.,  Rocky  Mts.  plants  (exchange)    ..  696 

EDUCATIONAL  WORK 

The  educational  activities  of  the  National  Museum  were  maintained  at  a 
high  level  and  every  effort  was  made  to  permit  students  and  others  to  make  full 
use  of  the  material  in  the  sections  of  the  exhibition  halls  open  to  the  public. 
Steps  were  taken  toward  the  reorganizing  of  the  halls  that  were  closed  during 
the  war.  Special  educational  exhibits,  mostly  on  nature  study,  were  arranged 
by  the  scientific  staff  for  organized  study  groups,  one  of  which  had  an  attendance 
of  approximately  6,200.  The  exhibition  halls  were  visited  by  154,531  persons, 
including  teachers,  students,  and  others.  Additional  Museum  activities  were 
attended  by  42,678  persons,  making  a  total  attendance  of  197,209. 

Much  material  on  anthropology,  biology,  and  other  phases  of  the  natural 
history  of  Canada  went  to  teachers,  students,  and  other  persons  in  all  parts  of 
Canada.  Visual  aids  have  become  a  regular  part  of  the  teaching  system,  and 
authentic  information  on  these  subjects  was  provided  by  means  of  motion  pic- 
tures and  lantern  slides,  which  were  lent  to  Canadian  educational  institutions 
and  museums  free  of  charge,  except  for  cost  of  transportation  one  way.  Replace- 
ments were  made  of  those  16  mm.  prints  in  the  film  loan  library  that  were  too 
worn  for  further  use,  and  seven  new  films  were  added  to  the  Museum  library. 
Museum  slides  and  films  were  viewed  by  67,323  persons.  This  is  not  a  complete 
record  as  many  borrowers  fail  to  report  attendances. 

The  library  contains  a  large  collection  of  photographs  on  such  subjects  as 
geology,  palaeontology,  physiography  and  topography,  natural  history,  and 
Indian  and  Eskimo  life,  taken  by  officers  of  the  National  Museum  and 
Geological  Survey.    Selections  were  made  from  this  collection  to  meet  the  large 
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number  of  requests  for  photographs  to  illustrate  scientific  journals,  textbooks, 
and  magazine  and  newspaper  articles  published  in  Canada,  England,  and  the 
United  States.  The  staff  devoted  much  time  to  the  identification  of  specimens 
and  to  the  loan  of  natural  history  specimens. 

GEOLOGY  AND  MINERALOGY  (Geological  Survcy) 

The  mineral  exhibit  is  arranged  on  the  mezzanine  floor  in  twenty-one 
separate  cases,  each  designed  to  illustrate  some  particular  feature,  such  as: 
what  minerals  are,  how  they  occur,  their  crystal  forms,  colours,  physical  i)roper- 
ties,  chemical  composition,  and  economic  value.  Collections  of  mineral  and 
rock  specimens  available  for  distribution  to  the  public  for  educational  purposes 
are  also  on  display  in  this  exhibit.  There  was  an  increase  in  the  number  of 
requests  received  from  the  western  provinces  for  specimens  and  collections  of 
minerals  and  rocks,  especially  for  tho'se  available  as  prospectors'  sets.  In  all, 
1,625  mineral  and  rock  collections,  comprising  56,905  specimens,  were  prepared 
and  distributed  to  the  public. 

PALAEONTOLOGY  (Gcological  Survcy) 

Lack  of  exhibition  space  does  not  permit  a  complete  exhibit  of  fossil  speci- 
mens. In  the  Vertebrate  Hall  western  Canada  is  represented  by  dinosaurs  and 
other  vertebrate  remains';  central  Canada,  mainly  by  fish  remains,  and  the 
Maritime  section  is  represented  by  a  fossil  forest  from  the  coalfields. 

NATIONAL   MUSEUM   LECTURES 

The  National  Museum  presented  its  35th  anniversary  series  of  children's 
lectures,  and  its  25th  anniversary  series  of  adult  lectures.  Thirty-five  years  ago 
a  small  group  of  children  gathered  on  the  top  floor  of  the  National  Museum 
to  hear  the  first  museum  lecture  given  in  Canada.  Out  of  these  Saturday  morn- 
ing lectures  grew  the  Wednesday  evening  series  for  adults.  The  two  series, 
which  continue  to  grow  in  popularity  and  to  attract  capacity  audiences,  are 
organized  by  a  committee  composed  of:  M.  E.  Wilson,  Chairman;  C.  L.  Patch, 
M.  F.  Goudge,  F.  J.  Alcock,  Marius  Barbeau,  and  Miss  M.  Godwin,  Secretary. 
The  anniversary  series  was  made  up  of  twenty-eight  programs  on  Saturday 
mornings  for  children  and  thirteen  on  Wednesday  evenings  for  adults.  In 
1946-47  a  special  series  designed  to  appeal  to  the  junior  audiences  was  arranged, 
with  a  resultant  sustained  increase  in  interest  and  attendance.  The  program  of 
the  1946-47  series  follows: 

Wednesday  evening  series  for  adults: 

Giants  of  the  Past,  by  C.  M.  Sternberg,  Geological  Survey,  Department  of  Mines  and 

Resources,  Ottawa. 
Britain   Today,   by   Sir   Alexander  Clutterbuck.   K.C.M.G.,    M.C.,   High    Commissioner, 

United  Kingdom  and  Northern  Ireland,  Ottawa. 
Java-Bali  Report   (motion  picture).     The  program  introduced  by  A.  L.  Rand,  Ph.D., 

National  Museum  of  Canada,  Ottawa. 
Food  from  Afar,  by  W.  H.  Cook.  Ph.D.,  National  Research  Council,  Ottawa. 
Europe's  First  Civic  Centre,  by  Professor  Homer  A.  Thompson,  Department  of  Art  and 

Archaeology,  University  of  Toronto,  Toronto,  Ont. 
Dark  Rapture  (motion  picture). 

Quebec,  Yesterday  and  Today,  by  J.  M.  Humphrey.  Travelogue  Lecturer,  Vancouver. 
Away  down  South   in   Canada,  by  F.  C.   Nunnick,   Director,   Publicity   and   Extension 

Division,  Department  of  Agriculture,  Ottawa. 
The  Grand  Canyon  of  the  Colorado,  by  F.  J.  Alcock,  Ph.D.,  Geological  Survey,  Depart- 
ment of  Mines  and  Resources,  Ottawa. 
The  Beginning  of  History,  by  James  A.  Gibson,  Department  of  External  Affairs,  Ottawa. 
Montreal  Botanical  Garden,  by  Jacques  Rousseau,  Ph.D.,  Director,  Montreal  Botanical 

Garden,  Montreal. 
Glimpses  of  India  Today,  by  T.  L.  Tanton,  Ph.D.,  Geological  Survey,  Department  of 

Mines  and  Resources,  Ottawa. 
British   West  Africa,   by  Sir   Andrew  Jones,   C.M.G.,  United    Kingdom   Food   Mission, 

Ottawa. 
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The  Saturday  m'orning  series  for  children: 

Africa  Speaks  (motion  picture). 

Giants  of  the  Past,  by  C.  M.  Sternberg,  Geological  Survey,  Department  of  Mines  and 
Resources,  Ottawa. 

Itchy  Scratchy,  etc.  (motion  pictures). 

Adventures  with  Bird  Clubs  in  Winter,  by  Dr.  0.  H.  Hewitt,  National  Parks  Bureau, 
Ottawa. 

How  to  be  Kind  to  your  Pets,  by  Dr.  R.  C.  S.  Radmore,  Ottawa. 

Realm  of  the  Wild,  etc.  (motion  pictures). 

A  Visit  to  Eskimo  Land,  by  Douglas  Leechman,  Ph.D.,  National  Museum  of  Canada. 

Around  the  World  through  the  South  Seas,  by  Alan  Ewart,  Ottawa. 

The  Grand  Canyon  of  the  Colorado,  by  F.  J.  Alcock,  Ph.D.,  Geological  Survey,  Depart- 
ment of  Mines  and  Resources,  Ottawa. 

Track!  Track!   (motion  pictures). 

Tracking  Animals,  by  F.  C.  Zufeldt.  Ottawa  Public  Schools,  Ottawa. 

A  Visit  to  India,  by  T.  L.  Tanton,  Ph.D.,  Geological  Survey,  Department  of  Mines  and 
Resources,    Ottawa. 

Treasure  Island,  etc.  (motion  pictures). 

The  Bear  and  Its  Relatives,  by  Dr.  A.  L.  Rand,  National  Museum  of  Canada,  Ottawa. 

The  total  attendance  at  all  the  lectures  and  motion  picture  programs  was 
15,200  school  children  and  7,600  adults. 

Members  of  the  Canadian  Boy  Scouts  Association  (Ottawa  Branch)  acted 
as  ushers  along  with  the  Sea  Cadets.  Their  co-operation  and  that  of  the  Royal 
Canadian  Mounted  Police  is  appreciated. 

Particular  acknowledgment  is  made  of  the  co-operation  of  the  National  Film 
Board  and  the  National  Film  Society  for  assistance  in  obtaining  suitable  motion 
pictures,  and  of  the  local  newspapers  for  reports  of  the  various  lectures,  as  well 
as  of  the  Ottawa  Public  Library  in  selecting  and  providing  lists  of  books  related 
to  lecture  subjects  on  Museum  programs.  Copies  of  these  lists  were  made 
available  at  the  Museum  to  all  who  were  interested  in  supplementary  reading. 
Thanks  are  due  also  to  the  United  States  National  Parks  Service  for  the  loan 
of  lantern  slides. 

LECTURE    H.\LL 

The  Lecture  Hall  was  made  available  to  scientific,  educational,  and  govern- 
ment organizations,  and  137  reservations  were  made.  The  Hall  has  a  seating 
capacitj'  of  598  and  has  equipment  for  showing  sound  and  silent  35  mm.  and  16 
mm.  films,  and  lantern  slides.  There  was  a  total  attendance  of  42,678  at  the 
various  meetings,  and  approximately  400,000  feet  of  film  and  1,995  lantern  slides 
were  shown. 

Organizations  accommodated  included: 

Royal  Astronomical  Society 

Canadian  Geographical  Society 

Canadian  Institute  of  Mining  and  Metallurgy 

Engineering  Institute  of  Canada. 


BUREAU  OF  3IirSES 

The  year  under  review  was  a  transitional  period  for  the  Bureau  in  which 
its  activities  were  readjusted  to  assist  the  industries  it  serves  in  becoming  suc- 
cessfully established  on  a  peace-time  basis.  As  is  e\'ident  from  the  accounts 
of  activities  given  under  the  headings  of  its  four  Divisions,  much  was  accom- 
plished in  this  direction.  Problems  on  the  treatment  of  metallic  ores  were 
w^orked  out,  making  it  possible  for  the  companies  concerned  to  proceed  with 
the  design  of  efficient  flow-sheets  for  their  milling  plants.  Valuable  assistance 
was  given  toward  the  development  of  uses  for  certain  recently  disclosed  indus- 
trial minerals  raw  materials.    Extensive  investigations  were  made  on  Canadian 


MINES  AND  GEOLOGY  BRANCH  49 

fuels,  directed  mainly  toward  the  wider  and  more  efficient  use  of  these  fuels. 
Numerous  economic  surveys  were  made  in  reference  to  various  phases  of  mineral 
development  in  Canada,  partly  for  use  of  the  Government,  and  partly  as  a 
means  of  assisting  industry.  Large  and  small  mining  and  metallurgical  enter- 
prises made  use  of  tlie  facilities  of  the  Bureau,  but  the  service  was  perhaps  of 
special  benefit  to  the  smaller  enterprises,  which  in  most  cases  are  unable  to 
maintain  facilities  of  their  own. 

Based  on  the  experience  of  the  war  years,  and  in  line  with  what  has  long 
been  the  desire  of  the  Bureau,  increasing  emphasis  was  given  to  research  projects 
as  distinct  from  the  test  and  investigative  work  designed  for  immediate  or  near 
future  application  in  industry.  Owing  to  the  urgency  of  work  on  the  latter  it 
was  difficult  in  the  past  to  maintain  a  proper  balance  between  the  two  fields 
of  endeavour.  Considerable  difficulty  continued  to  be  experienced  in  obtaining 
suitably  qualified  personnel  for  this  research  work  owing  to  the  competition 
from  industry,  but  the  metallurgists  and  engineers  who  joined  the  staff  of  the 
Bureau  during  the  fiscal  year  are  proving  to  be  highly  capable. 

The  increased  attention  to  research  work  pertains  to  all  Divisions  of  the 
Bureau,  but  more  especially,  during  the  fiscal  year,  to  the  work  in  physical 
metallurgy.  This  work  lias  been  a  function  of  the  Bureau  since  its  establish- 
ment in  1907,  but  it  was  of  only  minor  importance  until  the  war,  when  it  became 
a  major  activity  and  led  to  the  erection  of  the  new  Physical  ^Metallurgy 
Research  Laboratories  on  Booth  Street,  Ottawa.  To  maintain  the  desired 
close  co-operation  between  the  Bureau  and  industry,  many  of  the  major  investi- 
gations in  physical  metallurgy  are  conducted  in  conjunction  with  such  organiza- 
tions as  the  American  Foundrymen's  Association,  the  American  Society  for 
Testing  ^Metals,  the  Canadian  Welding  Society,  the  Steel  Castings  Institute  of 
Canada,  and  the  Magnesium  Association.  Committees  of  these  associations 
serve  in  an  advisory  capacity  as  to  what  projects  should  be  undertaken,  and  the 
knowledge  gained  as  work  on  the  projects  progresses  is  passed  on  to  the  indus- 
tries concerned.  Membership  of  the  committees  include  senior  metallurgists  of 
the  Bureau.  x\s  this  work  on  the  present  scale  is  a  comparatively  new  field  of 
endeavour  for  tlie  Bureau,  attention  is  specially  directed  to  the  more  detailed 
account  of  activities  elsewhere. 

Certain  of  the  major  projects  in  physical  metallurgy  are  undertaken  in 
conjunction  with  the  National  Research  Council,  the  most  important  being 
studies  on  the  development  of  better  heat-resisting  alloys  for  use  in  jet  propul- 
sion. Quite  apart  from  these  is  the  work  of  the  Bureau  in  co-operation  wdth  the 
National  Research  Council  under  the  Atomic  Energy  Control  Board.  In  general, 
this  comprises  (a)  a  long-term  research  program  in  reference  to  the  Chalk  River 
Development,  in  which  work  research  is  undertaken  on  materials  of  construction 
at  Chalk  River  and  on  the  development  of  special  purpose  alloys,  and  advice  is 
given  on  the  fabrication  of  certain  metal  components;  and  (b)  metallurgical 
work  on  radio-active  ores.  The  excellent  co-operation  received  from  the  Presi- 
dent of  the  National  Research  Council  and  from  the  Directors  of  its  Divisions 
in  these  joint  projects  deserves  special  mention. 

Events  during  the  year  emphasized  the  importance  of  fuel  research  and 
the  risk  of  too  great  reliance  on  imports  of  fuels.  It  became  increasingly 
apparent  that  research  on  Canadian  fuels  must  be  continued  in  order  to  safe- 
guard industry  against  any  lengthy  cessation  of  imports.  The  war  interfered 
to  a  great  extent  with  the  program  of  fuel  research,  and  members  of  the  staff 
were  seconded  to  other  Government  departments  in  connection  with  special  war 
duties,  and  to  Boards  and  Commissions  such  as  the  Royal  Commission  on  Coal. 
A  start  was  made  during  the  year  to  fill  the  vacancies  on  the  staff  of  the  Fuel 
Research  Laboratories  to  enable-  the  continuance  of  programs  started  prior  to 
the  war.    These  programs  comprise  field  and  laboratory  surveys  on  Canadian 
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fuels,  including  testing  of  coals,  peat,  petroleum  oils,  and  natural  gas  samples 
collected  by  field  parties;  large  laboratory-scale  (plant  engineering)  testing  for 
the  industrial  evaluation  of  Canada's  fuel  resources;  tests  in  commercial  plants 
of  the  coal  mining,  by-product  coke  and  gas,  and  petroleum  oil  refining  indus- 
tries; fundamental  research  on  coal,  oil,  and  gas  products;  and  under  considera- 
tion, pilot-plant  establishments  for  conducting  semi-commercial  scale  tests  in 
confirmation  of  results  obtained  on  the  large  laboratory  scale.  Preliminary 
plans  were  made  during  the  year  for  a  large  laborator>'-scale  high-pressure 
apparatus  to  make  hydrogénation  tests  of  pressures  up  to  20,000  pounds,  chiefly 
on  bitumen  and  heavy  petroleum  oils. 

The  increasing  need  for  a  comparatively  accurate  appraisal  of  Canada's 
mineral  resources  led  to  the  setting  up  of  a  Mineral  Inventory  to  compile  an 
index  of  all  known  occurrences  of  metallic  and  industrial  minerals  as  the  first 
step  in  determining  the  extent  of  Canada's  mineral  resources.  Close  co-opera- 
tion is  maintained  with  provincial  governments  and  with  industry  so  as  to 
make  the  index  as  nearly  complete  and  accurate  as  possible. 

Field  and  investigative  work  on  industrial  waters,  which  was  greatly  cur- 
tailed during  the  war,  was  actively  resumed  and  a  mobile  laboratorj^  was  fitted 
out  to  permit  the  making  of  various  determinations  on  water  samples  as  col- 
lected. Investigations  were  undertaken  to  develop  uses  for  recently  discovered 
sources  of  industrial  mineral  raw  materials,  particularly  magnesium  oxychloride 
and  magnesium  oxysulphate  cements  for  flooring  materials  and  as  bond  in  new 
products  being  developed. 

As  noted  elsewhere,  a  revision  in  the  Explosives  Act  was  made  necessary 
by  administrative  changes  in  the  Department  of  Alines  and  Resources,  and  as  a 
result  of  experience  gained  in  the  administration  of  the  old  Act.  This  revision 
will  require  more  inspectional  work,  but  wall  place  all  premises  from  which 
high  explosives  are  sold  under  the  direct  supervision  of  the  Bureau  of  Mines. 

Several  administrative  and  other  staff  changes  were  made.  C.  S.  Parsons, 
who  had  been  Chief  of  the  Metallic  Minerals  Division  since  1936,  was  appointed 
Chief  of  the  Bureau  of  Mines.  R.  J.  Traill  was  appointed  as  Chief  of  the 
Mineral  Dressing  and  Metallurgy  Division,  a  tentative  reorganization  of  the 
Metallic  ^Minerals  Division.  G.  C.  Monture,  who  had  been  Chief  of  the 
Economics  Division,  was  appointed  Chief  of  the  enlarged  Mineral  Resources 
Division,  of  which  the  former  Economics  Division  forms  a  part,  as  does  the 
former  Industrial  Minerals  Division.  B.  F.  Haanel,  who  was  Chief  of  the 
Division  of  Fuels  and  of  its  predecessor,  the  Division  of  Fuels  and  Fuel  Testing, 
since  April  1.  1909.  retired  on  superannuation,  February  2.  1947,  and  was  suc- 
ceeded to  that  position  by  R.  E.  Gilmore,  formerly  senior  engineer  of  the 
Division. 

MINERAL  RESOURCES  DIVISION 

This  Division  comprises  two  main  sections,  the  Industrial  ^Minerals  Section, 
and  the  Economics  Section,  consolidating  the  two  former  Industrial  ]Minerals 
and  the  Economics  Divisions.  The  Library  of  the  Bureau  is  attached  to  the 
Division  for  administrative  purposes. 

The  Division  acts  as  a  central  clearing-house  for  all  information  pertaining 
to  mineral  resources  and  their  economic  development  and  use.  Basic  to  this 
important  function,  as  well  as  to  the  effective  carrying-on  of  the  economic  and 
technical  investigatory  work  of  the  Division,  is  the  continuous  work  of  assem- 
bling, correlating,  tabulating,  recording,  and  indexing  current  mineral  and  allied 
information  from  all  available  sources  for  addition  to  the  already  large  pool 
of  such  data  has  been  accumulated  over  many  years.  Of  special  interest 
in  that  connection  was  the  progress  made  in  obtaining  the  co-operation  of 
provincial  departments  of  mines  and  of  mining  associations  in  organizing  the 
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collection  and  compilation  of  data  for  a  comprehensive  inventory  of  the  mineral 
resources  of  Canada,  correlating  for  each  known  mineral  deposit  all  significant 
data  pertaining  to  discovery,  exploration,  and  past,  present,  and  possible  futm-e 
development.  This  information  is  applied  to  practical  service  by  means  of  special 
reports  prepared  for  distribution  to  the  industry,  of  articles  prepared  for  publica- 
tion, and  of  economic  and  other  studies  and  investigations  undertaken  as 
required  by  the  Government  in  dealing  with  problems  of  mineral  interest,  and 
by  replies  to  inquiries  by  correspondence  and  personal  call.  The  post-war 
revival  in  mining  interest  in  Canada  was  reflected  in  a  substantial  increase,  to 
about  2,000,  in  the  number  of  requests  so  received  by  letter,  and  by  personal 
call,  during  the  year  from  prospectors,  mining  and  allied  operators,  and  others 
for  information  pertaining  to  Canada's  mineral  resources,  mine  development 
problems,  mining  laws  and  regulations,  markets  for  minerals  and  mineral 
products,  etc.,  and  notably  with  reference  to  the  industrial  minerals. 

Increased  calls  were  made  upon  officers  of  the  Division  to  serve  upon  various 
interdepartmental  committees  by  reason  of  their  technical  and  special  knowledge 
pertaining  to  national  and  international  mineral  problems. 

A  senior  officer  of  the  Division  continued  on  assignment  to  the  Director's 
Office,  on  the  administration  of  specially  assisted  mineral  projects  undertaken 
during  the  war.  Two  valued  members  of  the  staff  were  lost  during  the  year,  one 
by  the  death  of  Wilfrid  J.  Flood,  senior  map  draughtsman,  who  had  been  on  loan 
to  the  National  Research  Council  and  who  was  not  only  an  outstanding 
draughtsman  but  an  artist  of  recognized  merit;  and  the  other  by  the  retirement 
prior  to  superannuation  of  Thomas  C.  Madgwick,  senior  investigator,  with  long 
experience  in  the  field  of  petroleum  resources. 

Industrial  ]\Iiner.\ls  Section 

This  Section  is  concerned  primarily  with  the  occurrence,  processing,  and 
utilization  of  industrial  minerals  and  their  products,  with  rare  minerals,  and 
with  certain  strategic  minerals  such  as  cobalt,  molybdenite,  manganese,  and 
tungsten.  With  the  rapid  growtli  of  industrialism  in  Canada,  the  resources  of 
industrial  minerals  that  are  so  widely  utilized  by  modern  industry  are  playing 
an  increasingly  important  rôle  in  the  national  economy,  and  the  scope  Df 
activities  of  the  Section  is  steadily  widening. 

The  stafî  of  the  Section  was  increased  by  three  engineers.  One  of  these, 
who  had  previous  experience  as  a  specialist  in  the  treatment  and  utilization 
of  industrial  waters,  was  placed  in  charge  of  the  sur^'ey  of  the  industrial  waters 
of  Canada,  and  a  full  program  of  activities  was  mapped  out  for  the  coming 
season.  A  mobile  laboratory  was  fitted  out  to  permit  of  making  various 
determinations  on  water  samples  as  soon  as  collected.  Arrangements  were 
made  with  the  Dominion  Water  and  Power  Bureau  and  with  private  companies 
for  the  regular  collection,  and  despatch  to  the  Division,  of  samples  of  water 
from  various  places  on  the  Ottawa,  Gatineau,  and  Lièvre  Rivers.  Visits  were 
made  to  various  industries  using  large  quantities  of  water  in  their  processes, 
and  problems  in  connection  with  water  treatment  and  supply  were  discussed. 

At  the  request  of  the  Surveys  and  Engineering  Branch  of  this  Department, 
an  engineer  of  the  Section  investigated  road  materials  along  the  Alaska  High- 
way in  the  Fort  Smith  area,  and  a  report  on  this  investigation  was  prepared. 

Field  investigations  were  made  into  the  occurrence  and  utilization  of  salt, 
sodium  sulphate,  granite,  clay,  gypsum,  silica,  and  potash  minerals  in  western 
Canada,  with  particular  attention  to  the  recent  discoveries  of  potash  and  rock 
salt  underlying  the  Great  Plains.  Thick  beds  of  salt  were  encountered  in  seven- 
teen deep  wells  drilled  in  a  search  for  oil  in  Alberta  and  Saskatchewan  from  Elk 
Point  in  east  central  Alberta  to  Radville  in  southern  Saskatchewan.  Although 
the  information  so  far  available  is  not  sufficient  to  determine  whether  the  salt 
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beds  are  continuous  over  this  entire  area,  it  is  evident  that  a  vast  quantity  of 
salt  is  present.  Plans  were  under  way  for  the  building  of  salt  plants  near  Unity, 
Saskatchewan,  and  Lindbergh,  Alberta,  to  utilize  these  resources. 

Associated  with  the  salt  in  some  areas  are  important  beds  of  potash 
minerals  and  this  discovery  was  also  being  actively  investigated  to  determine 
the  possibility  of  Canada  becoming  self  sufficient  in  this  essential  fertilizer 
material. 

In  eastern  Canada,  field  work  was  done  on  deposits  of  limestone,  marble, 
gypsum,  anhydrite,  sihca,  clay,  marl,  beryl,  calcite,  feldspar,  fluorspar,  graphite, 
mica,  nepheline  syenite,  radio-active  minerals,  talc,  soapstone,  industrial  waters, 
diatomite,  cobalt,  molybdenite,  slate,  garnet,  rock-wool  materials,  diopside, 
serpentine,  brucite,  and  asbestos.  In  this  field  work  particular  attention  was 
devoted  to  the  examination  of  possible  sources  of  beryl  and  radio-active  minerals 
required  in  the  development  of  atomic  energy;  to  deposits  of  anhydrite  which, 
though  hitherto  of  little  economic  importance,  are  being  considered  as  promising 
sources  of  sulphuric  acid  and  other  sulphur  compounds  for  industrial  use;  and 
to  the  examination  of  deposits  of  raw  materials  for  the  making  of  rock  wool, 
which  industry  is  rapidly  expanding  in  eastern  Canada. 

Special  studies  were  made  of  raw  materials  and  plant  operations  of  a  number 
of  industrial  companies  that  had  applied  for  assistance  in  overcoming  problems 
in  the  processing  and  utilization  of  various  non-metallic  minerals.  Co-operation 
was  also  given  to  provincial  government  organizations  in  making  studies  of  the 
possibilities  of  utilizing  various  undeveloped  mineral  resources. 

An  engineer  of  the  Section  represented  the  Department  of  Mines  and 
Resources  at  the  Second  Pan-American  Congress  of  Mining  Engineering  and 
Geology  held  in  Brazil  in  October,  1946. 

In  co-operation  with  provincial  authorities  and  the  National  Research 
Council  an  investigation  was  made  into  the  mechanics  of  destructive  mud  slides 
at  Beattie  Gold  Mines  (Quebec),  Limited,  Duparquet,  Quebec. 

Laboratory  investigations  were  made  on  rock  wool,  magnesia,  brucite, 
diopside,  lime,  amphibole  asbestos,  mineral  fillers,  slate,  corundum,  cobalt, 
diatomite,  garnet,  gypsum,  barite,  clay,  granite,  and  marble.  As  an  outcome  of 
the  investigation  into  rock-wool  materials,  certain  silicate  rocks  such  as  diopside 
and  syenite,  not  hitherto  used,  were  found  to  yield  a  superior  type  of  rock  wool 
and  preparations  were  being  made  by  several  plants  to  utilize  these  materials. 

Investigations  were  made  into  the  possibilities  of  using  slags  available  in 
various  parts  of  Canada  for  the  manufacture  of  rock  wool. 

Laboratory  work  on  magnesia  consisted  chiefly  of  a  detailed  investigation 
of  the  magnesium  oxychloride  and  magnesium  oxysulphate  reactions,  to  deter- 
mine the  suitability  of  Canadian  brucite  magnesia  for  use  in  oxychloride  and 
oxysulphate  cements.  Exhaustive  tests  proved  that  the  magnesia  as  produced 
was  suitable  for  oxysulphate  cements,  and  with  slight  modifications  was  suitable 
for  oxychloride  cement.  Formulas  for  various  products  were  worked  out  using 
such  Canadian  raw  materials  as  are  available. 

Work  was  continued  with  the  object  of  improving  the  process  of  producing 
magnesia  and  lime  from  brucitic  limestone,  with  emphasis  on  the  production  of  a 
pure  grade  of  magnesia  from  a  siliceous  brucitic  limestone,  A  method  of  lower- 
ing the  lime  content  of  the  magnesia  produced  was  successful  and  was  recom- 
mended to  the  producing  company,  who  put  it  into  use. 

Revision  was  made  of  the  report  "Industrial  Waters  of  Canada,"  previously 
issued  as  Bureau  of  Mines  Report  No.  807,  and  the  enlarged  and  revised  report 
was  forwarded  for  printing. 
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A  report  was  prepared  on  the  suitability  of  mine  waste  and  mill  tailings  of 
northeastern  Ontario  for  road  materials,  and  revision  was  made  of  a  report  on 
the  gravels  of  southwestern  Ontario,  and  on  the  road  materials  in  the  counties  of 
Renfrew,  Hastings,  Haliburton,  Nipissing,  and  Muskoka,  in  Ontario. 

Brief  special  reports  were  made  on  uranium  and  thorium  minerals. 

Annual  reviews  of  thirty-eight  minerals  and  mineral  products  in  Canada 
were  prepared  for  inclusion  in  'The  Canadian  Mineral  Industry  in  1945". 

Abstracts  of  all  German-owned  patents  at  the  Canadian  Patent  Office  were 
examined,  and  those  concerning  industrial  minerals  and  their  products  were 
noted  and  listed  for  reference.  A  report  was  made  indicating  which  Canadian 
companies  might  be  interested  in  the  various  patents. 

A  report,  "Clays  and  Shales  of  Prince  Edward  Island"  was  compiled  from 
information  on  file  in  the  Division,  and  was  issued  as  Memorandum  Series 
Report  No.  91. 

Five  technical  papers  were  presented  before  technical  societies. 

A  great  deal  of  the  work  of  the  Section  consisted  in  answering  inquiries 
from  industries  and  individuals  regarding  mineral  deposits  and  supplies  of 
mineral  products,  and  in  examining  and  reporting  upon  numerous  mineral 
samples  submitted  for  expressions  of  opinion  as  to  their  economic  value. 

Close  contact  was  maintained  with  other  scientific  and  industrial  research 
organizations  in  Canada,  and  with  similar  organizations  in  the  British  Com- 
monwealth of  Nations,  the  United  States,  and  South  America.  Members  of  the 
Section  serve  on  a  number  of  interdepartmental  committees  and  on  commitees  of 
numerous  technical  and  scientific  organizations. 

Economics  Section 

This  Section  is  basically  concerned  with  all  economic  considerations  per- 
taining to  the  development  and  conservation  of  Canada's  mineral  resources,  and 
more  particularly  of  the  metallic  mineral  resources.  Its  mineral  investigatory 
and  information  service  is  freely  used  by  the  mining  and  allied  industries,  by 
Government  departments,  and  by  others  interested  in  one  or  other  of  the 
economic  aspects  of  Canadian  mining  development. 

The  year  under  review  was  a  difficult  period  for  the  gold  mining  industry  by 
reason  of  inability  to  rebuild  war-depleted  working  forces  to  restore  production 
and  to  reopen  closed  mines,  of  increasing  costs  of  supplies  and  equipment,  of 
the  reduced  price  obtained  for  gold  resulting  from  the  restoration  of  the  Canadian 
dollar  to  parity  of  United  States  exchange,  and,  finally,  of  the  necessity  in  late 
1946  to  grant  substantial  wage  increases.  Accordingly,  special  attention  was  gi\'en 
to  the  making  of  studies  and  the  preparation  of  data  for  the  information  of 
Government  in  considering  policies  designed  to  assist  in  the  rehabilitation  of  the 
industry.  In  addition,  a  study  was  made  on  Canadian  gold  mining  in  the 
national  economy. 

Studies  were  made  on  the  silver  situation  in  Canada  ;  the  magnetite  deposits 
of  eastern  Ontario;  the  zinc  deposits  of  the  Grenville  formation  of  Ontario  and 
Quebec:  and  of  available  information  on  the  iron  ore  discoveries  on  the  Quebec- 
Labrador  boundary. 

The  preparation  of  the  annual  reviews  of  Canadian  minerals  for  1945  was 
completed  with  the  assistance  of  the  engineer?  of  the  Bureau,  and  these  reviews 
were  made  available  for  distribution  in  mimeographed  form.  They  were  also 
prepared  for  publication  as  Report  No.  820,  'The  Canadian  Mineral  Industry 
for  1945".  These  reviews  deal  '^^h  minerals,  reviewing  briefly  in  each  case  the 
noteworthy  developments  for  tne  y.ear.  Substantial  progress  was  made  in  the 
preparation  of  manuscript  of  the  fifth  edition  of  'The  ^Mineral  Industries  of 
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Canada".  This  report  is  designed  to  present  for  each  mineral  produced  in 
Canada  a  concise  statement  on  Canadian  resources  and  their  development,  that 
each  successive  annual  review  for  the  mineral  will  supplement  and  bring  to  date. 

Increased  attention  was  given  to  mining  taxation  matters,  in  the  preparation 
of  the  submissions  on  behalf  of  the  Department  for  implementation  of  its 
undertakings  to  co-operate  with  the  Department  of  National  Revenue  in  the 
administration  of  tax  legislation  granting  special  tax  concessions  on  mining 
operations,  including  the  legislation  which  authorizes  three  years'  exemption  from 
income  and  excess  profits  taxes  to  new  mines  satisfying  certain  conditions;  also 
with  the  Department  of  Finance  in  matters  pertaining  to  tax  legislation  which 
affects  mine  and  oil  operators.  A  senior  officer  of  the  Section  served  on  the 
Business  Classification  Committee,  Excess  Profits  Tax  Act,  which  advises  the 
Minister  of  National  Revenue  on  applications  for  reference  to  the  Board  of 
Referees  for  revision  of  Standard  Profits  on  the  basis  that  a  substantial  change 
has  taken  place  in  the  class  of  business  carried  on. 

Submissions  were  prepared,  with  the  assistance  of  the  Chief  Geologist,  for 
the  Minister's  consideration  in  dealing  with  five  applications  received  under 
Section  8  (10),  Income  War  Tax  Act,  authorizing  special  tax  deductions  in 
respect  of  deep  test  oil  wells  recommended  by  the  ^Minister  and  approved  by  the 
Governor  in  Council. 

Prospector's  Identification  Cards  were  again  issued  by  the  Mines  and 
Geology  Branch  in  1946,  chiefly  by  the  mining  recorders  across  Canada  with 
the  co-operation  of  the  provincial  departments  of  mines,  the  number  issued 
being  1,117,  compared  with  1,015  in  1945,  922  in  1944,  and  790  in  1943.  Arrange- 
ments for  the  issuance  of  these  cards,  which,  through  the  co-operation  of  the 
Wartime  Prices  _  and  Trade  Board,  enable  their  holders  to  obtain  the  extra 
quantities  of  rationed  foods  required  for  prospecting  in  non-settled  areas,  were 
made  by  the  Section,  which  reviewed  and  recorded  all  applications.  As  rationing 
of  certain  foods  was  being  continued  into  the  1947  prospecting  season,  arrange- 
ments were  made  for  another  issuance  of  these  cards. 

PUBLICATIOX.S 

Revised  lists,  including:  Coal  Mines  in  Canada;  Milling  Plants  in  Canada, 
Part  I,  Metallic  Minerals;  IVIilling  Plants  in  Canada,  Part  II,  Industrial 
Minerals;  and  a  new  list,  ^Manufacturers  of  Clay  Products  in  Canada,  were 
issued,  as  was  a  revised  Catalogue  of  Publications  of  the  Bureau  of  Mines. 
]\Ianuscript  copy  was  completed  for  other  lists,  including,  Cement  Plants  in 
Canada;  Lime  Kilns  in  Canada;  and  Stone  Operators  in  Canada. 

Library 

The  Librarian  reports  the  following  additions: 

Books  and  pamphlets  ordered 258 

Bureau  of  Mines  reports  added  to  the  circulating  division 14 

Canadian   Government  documents — individual  issues    (bv   exchange 

and  gift) ". 1.436 

British  and  Foreign  Government  documents — individual  issues   (by 

exchange  and  gift) 1.669 

Scientific  societies'  bulletins,  proceedings  and  transactions — individual 

issues  (by  exchange  and  gift) 1,222 

Periodicals    (other   than   scientific   societies.   Canadian,   British   and 

Foreign  Government  documents) — individual  issues 2.504 

Books  and  pamphlets  by  gift 100 

Periodicals  and  annuals  subscribed  for 227 

Annuals  and  continuations  and  periodicals  (bv,-.^'.ft  and  exchange)..  299 

Cards  added  to  the  catalogue '^  \ 706 

Volumes  bound   Y' 173 

Recorded  loans   10,830 
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MINERAL  DRESSING  AND  METALLURGY  DIVISION 

MiNEK\L  Dressing  and  Extractive  Metallurgy  Section 

This  Section  maintains  modern  laboratory  facilities  for  tests  and  investiga- 
tions on  all  types  of  Canadian  ores. 

Thirty-five  complete  reports  of  investigations  were  sent  out  to  the  mining 
companies  and  syndicates  and  to  others  concerned,  and  fifteen  investigations 
were  reported  by  letter.  Much  of  the  work  was  on  ores  from  gold  and  base  metal 
prospects  throughout  Canada.  On  some  of  these  properties,  milling  plants  with 
flow-sheets  based  on  the  work  in  the  Section  had  been  erected  by  the  end  of  the 
fiscal  year;  and,  on  others,  construction  of  such  plants  was  under  way. 

Several  companies  interested  in  special  new  mineral  development  projects 
made  use  of  the  laboratory  facilities  to  conduct  their  own  investigations  in 
co-operation  with  engineers  of  the  Division. 

The  pilot-plant  investigation  for  the  purification  of  rock  salt  at  Malagash, 
Nova  Scotia,  was  continued.  This  problem  was  being  jointly  studied  by  the 
Dominion  Department  of  Fisheries,  Malagash  Salt  Company,  and  the  Bureau  of 
Mines,  Ottawa,  and  the  work  has  indicated  that  a  salt  suitable  for  fisheries 
purposes  can  be  produced.  Before  the  process  can  be  considered  successful, 
however,  several  operating  difficulties  have  to  be  overcome. 

Further  refinements  for  plant  operation  and  control  were  developed  in 
connection  with  the  process  devised  for  the  separation  and  recovery  of  bismuth 
from  the  molybdenite  concentrate  of  a  property  in  western  Quebec.  The  plant 
has  since  been  producing  a  high-grade  molybdenite  concentrate  and  a  readily 
marketable  bismuth  concentrate. 

Investigations  were  continued  on  the  supply  of  raw  materials  for  atomic 
energy  purposes.  Operations  at  Port  Radium,  Northwest  Territories,  were 
studied  and  plans  were  formulated  in  an  endeavour  to  improve  recoveries  and 
to  simplify  the  flow-sheet.  Progress  was  made  on  chemical  and  radio-metric 
methods    of  analysis. 

The  volume  of  work  in  the  spectrographic  laboratory  increased  consider- 
ably. Development  work,  standardization  of  analytical  procedures,  and  investi- 
gation of  solution  methods  were  continued.  Preliminary  results  of  an  attempt 
to  apply  energy  from  a  pulse  transmitter  or  radar  unit  as  a  form  of  excitation 
were  favourable.  A  total  of  1,611  samples  were  analysed,  1,030  quantitatively, 
and  581  qualitatively.  This,  with  the  standardization  and  development  work 
necessary,  involved  about  6,000  exposures  and  34,277  determinations;  12.518 
quantitative  determinations  were  made.  Further  work  was  done  for  the  Crime 
Detection  Laboratory  of  the  Royal  Canadian  Mounted  Police,  and  in  several 
instances  this  contributed  materially  to  the  apprehension  and  conviction  of 
criminals.  Expansion  of  the  facilities  of  the  spectrographic  laboratory  for 
quantitative  analysis  is  contemplated. 

The  Mineragraphic  Laboratory  issued  forty-two  reports,  seven  of  which 
were  special  studies  for  outside  parties.  This  work  involved  the  examination 
of  562  polished  sections  and  9  thin-sections;  the  taking  of  45  photomicrographs; 
and  the  making  of  439  prints.  In  addition,  84  polished  sections  were  prepared 
for  mining  companies  equipped  to  make  their  own  microscopic  studies,  and  73 
hand-specimens  were  examined  and  reported  on. 

In  the  Chemical  Laboratories,  6,023  samples  were  received  and  reported 
in  the  calendar  year  1946.  On  these,  25,485  determinations  were  made,  involving 
approximately  43  different  mineral  constituents. 
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Samples 


Deter- 
minations 


Per  cent 

of 
samples 


Per  cent 
of  deter- 
minations 


Metallic  Mill 

Industrial  Minerals  Division 

Physical   Metallurgy   Research   Labor- 
atories   

Bureau  of  Geology  and  Topography .  .  . 

National  Research  Council 

Inspection  Board  of  Canada 

Department  of  National  Defence 

Department  of  Reconstruction 

Fuel  Testing  Laboratories 

Water  Analysis 

Miscellaneou'^ 

Custom  Assays 


Totals . 


3,199 
525 

1,269 

52 

257 

1 

2 

6 

26 

209 

313 

164 


6,023 


9,332 
1,511 

7,636 

158 

1,162 

18^ 

16: 

43  i 

306 

3,790 

1,024 

489 


25,485 


53- 11 

8-71 

21-07 
0-87 

4-27 

0-15 

0-44 
3-47 
5-19 
2-72 


100-00 


36-62 
5-93 

29-96 
0-62 
4-56 

0-30 

1-20 

14-87 

4-02 

1-92 


100  00 


Total  determinations . 25 ,  485 

Total  gold  assays 2,200 

Total  silver  assaj^s 1 ,615 


Per  cent  of  determinations 8-63 

Per  cent  of  determinations 6-34 


List  of  Mineral  Dressing  Investigations  Reported  Upon 

1984.     Analj-sis,  examination  and  cyanide  tests  on  gold  ore  from  the  Upper  Canada  Mines, 

Limited,  Dobie,  Ontario,     (januarj^  8,  1946.) 
1987.     Concentration   tests  on  samples  of  lead-zinc   ore  from   Comara   Mining  and   Milling 

Company,  Limited,  at  Ferguson.  British  Columbia.     (January  15,  1946.) 
1989.     Report  on  jigging  tests  performed  on  minus  IJ-inch  fluorspar  fines  from  the  Millwood 

Fluorspar  Mines.  Limited,  Madoe.  Ontario.     (February  2,  1946.) 
1992.     Final    report    on    the    concentration    of    barytes    tailings    from    Canadian    Industrial 

Minerals,  Limited,  Walton,  Nova  Scotia,     (januaiy  22,  1946.) 
2008.     Amalgamation,   flotation,    concentration   and   cyanidation    tests   on   a   gold    ore   from 

Duvay  Gold  Mines,  Limited,  Duverny  township,  Quebec.  (Februarj^  26,  1946.) 
2018.     Laboratory  tests  on  the  recover}-  of  silver  in  a  sample  of  tailings  from  former  mill 

operations  at  Cobalt,  submitted  bv  La  Rose-Rouvn  Mines,  Ltd.,  Toronto,  Ontario, 

(March  20,  1946.) 

2020.  Pilot-plant  investigation  on  a  nepheline  syenite  rock  deposit  of  the  American 
Nepheline,  Ltd.,  Lakefield,  Ontario.     (April  1,  1946.) 

2021.  Investigation  of  procedures  for  improving  the  recoveries  of  molybdenite  and  bismuth 
ai;  the  mill  of  the  Molvbdenite  Corporation  of  Canada,  Limited,  La  Corne,  Quebec. 
CNIarch  27,  1946.) 

2022.  Tests  on  a  zinc  silicate  ore  from  the  "Oxide  Group",  Ymir,  British  Columbia. 
(March  27.  1946.) 

2026.  Concentration  of  hematite-taconites  from  the  "Attikamagen"  deposit.  New  Quebec- 
Labrador  district.     (April  4,  1946.) 

2028.  .Summarv  of  samples  of  gold  ore  and  mill  tailings  from  the  Sullivan  Consolidated 
Mines.  Limited.  Sullivan  P.O.,  Abitibi,  Quebec.     (April  20,  1946.) 

2033.  Summary  of  flotation  and  cyanidation  tests  on  a  sample  of  gold  ore  from  the 
Louvicour:  Goldfield  Corporation,  Perron,  Que'bec.     (April  17,  1946.) 

2038.  Amalgamation,  flotation  and  cyanidation  tests  on  a  gold  ore  from  Golden  Arrow 
Mines,  Limited,  Hislop  and  McCann  townships,  Ontario.     (April  28,  1946.) 

2041.  Fusion  tests  on  a  sample  of  vacuum  pan  salt  from  the  Dominion  Tar  and  Chemical 
Company,  Limited,  Montreal,  Quebec.     (April  30.  1946.) 

2044.  Gravitv  concentration  of  uranium  ore  from  Contact  Lake,  Northwest  Territories. 
(May  3,  1946.) 

2046.  Laboratory  tests  on  gold  ore  from  the  Squall  Lake  property  of  Wekusko  Consoli- 
dated, Limited,  in  northern  Manitoba.     (May  2.  1946.) 

*1990.  Report  on  the  use  of  Geigér-Muller  counters  for  the  determination  of  uranium  in 
ores.     (January  21,  1946.) 

2055.  Flotation  and  cyanidation  tests  on  a  sample  of  gold  ore  from  Hasaga  Gold  Mines, 
Limited,  at  Red  Lake,  Ontario.     (May  29,  1946.) 
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2057.  Sink  and  float  tests  on  a  sample  of  split  drill  cores  from  an  orébody  containing  both 
massive  and  disseminated  pyrite  at  Noranda  Mines,  Quebec.     (June  10,  1946.) 

2068.  Summary  of  flotation  tests  on  samples  of  sulphide  ore  from  East  Sullivan  Mines, 
Limited,  Val  d'Or,  Quebec.     (June   18,   1946.) 

2075.  Summary  of  amalgamation,  flotation,  and  cyanidation  tests  on  five  samples  of  gold 
ore  from  Kenville  Gold  Mines.  Limited,  Nelson.  British  Columbia.     (July  9,  1946.) 

2077.  Concentration  tests  on  a  lead-zinc  ore  from  Montbeillard  township,  Rouvn  area, 
Quebec.     (July  16.  1946.) 

2078.  Summary  of  experimental  test  work  on  Ore  Shipment  "A"  from  the  Giant  Yellow- 
knife  Gold  Mines  Property,  at  Yellowknife,  Northwest  Territories.     (July  17,   1946.) 

2084.     Cyanidation  and  concentration  tests  on  a  sample  of  silver-bearing  material  from  the 

bed  of  Cobalt  Lake,  at  Cobalt,  Ontario.  (  July  31,  1946.) 
2098.     Sinter  tests  on  siderite  ore  from  Algoma  Ore  Properties,  Limited,  Helen  mine,  Ontario. 

(October  2,  1946.) 

2100.  Summary  of  results  of  flotation  pilot-plant  operations  on  Ore  Shipment  "C"  from 
Giant  Yellowknife  Gold  Mines  at  Yellowknife,  Northwest  Territories.  (September  3, 
1946.) 

2101.  Sintering  Freeman  pvrite  burner  calcines  from  MacDonald  iMines  Pyrite.  (December 
18,  1946.) 

2106.  Screen  analysis  of  barite  ore  from  Walton,  Nova  Scotia.     (September  10,  1946.) 

2107.  Some  laboratory  experiments  on  the  recovery  of  gold  from  a  high-grade  ore  from  the 
property  of  the  Gogita  Mining  Syndicate  at  Boston  Creek,  Ontario,  with  the  purpose 
of  outlining  profitable  operation  at  a  small  tonnage.     (September  24,  1946.) 

2111.  Cyanidation  and  flotation  tests  on  old  mill  tailings  (silver-bearing)  from  the  Miller 
Lake  O'Brien  Property,  Gowganda,  Ontario.     (Sep'tember  28,  1946.) 

2122.  Summary  of  results  of  pilot-plant  operations  on  a  shipment  of  silver  ore  from  the 
Miller  Lake  O'Brien  Project  of  Siscoe  Gold  Mines,  Ltd.     (October  16.  1946.) 

2127.  Concentration  and  cyanidation  tests  on  a  shipmen-t  of  gold  ore  from  Beaulieu  Yellow- 
knife iMines,  Limited,  Yellowknife  district,  Northwest  Territories.  (November  14, 
1946.) 

2137.  Laboratory  tests  on  a  gold  ore  submitted  by  Privateer  Mme,  Limited,  from  a  group 
of  claims  on  the  west  coast  of  Vancouver  Island.  B.C.     (November  15.  1946.) 

2138.  Preliminary  report  on  jigging  and  flotation  tests  on  lead-zinc  ore  from  the  Candego 
Mines,  Limited,  Marsoui  River,  Ga^pe  Nord,  Quebec.     (November  13,  1946.) 

2153.  Laboratory  experiments  on  gold  recovery  from  a  high-grade  ore  from  the  property  of 
Thunderhead  Gold  Mines,  Limited,  Thunder  Bay  district,  Ontario.  (December  21, 
1946.) 

Ceramic  Section 

The  Ceramic  Section  is  devoted  to  the  investigation  of  raw  materials  suitable 
for  use  in  the  ceramic  industries,  and  to  the  improving  and  testing  of  Canadian 
ceramic  products.  Technical  assistance  is  given  to  industry  and  to  the  public 
through  laboratory  investigations,  plant  visits,  and  through  correspondence. 

A  research  laboratory  for  high-temperature  phase  equilibrium  studies  of 
silicate  systems  of  interest  to  the  ceramic  industries  was  being  equipped.  Funda- 
mental investigations  of  this  kind  aire  necessary  for  the  advancement  of  ceramic 
technology  and  can  be  expected  to  lead  to  developments  of  practical  value. 

The  investigations  undertaken  by  the  Section  are  briefly  referred  to  below. 
In  some  cases  reports  were  issued,  but  most  of  the  work  was  covered  by  memo- 
randa or  letters. 

Structural  Clay  Products 

An  investigation  was  made  for  a  brick  company  in  Quebec,  to  determine 
the  cause  of  "popping"  in  its  brick.    Corrective  measures  were  recommended. 

Two  reports  on  structural  clay  products  based  on  work  done  prior  to  the 
war  were  prepared  for  publication. 

Clay  Testing 

The  testing  of  clays  submitted  by  the  public  or  by  industry,  and  the  evalua- 
tion of  their  ceramic  properties,  is  one  of  the  major  functions  of  the  laboratory. 
During  the  year,  95  clay  samples  were  tested:  28  from  British  Columbia.  2  from 
Alberta,  9  from  Saskatchewan,  19  from  Ontario,  10  from  Quebec,  11  from  New 
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Brunswick,  6  from  Nova  Scotia,  6  from  Prince  Edward  Island,  and  4  from  the 
United  States.  Brief  reports  were  issued  giving  the  physical  characteristics, 
firing  properties,  and  the  commercial  value  of  the  samples. 

Special  w^ork,  including  washing  and  screening  tests,  was  done  on  a  sample 
of  kaolin  from  Lac  Remi,  and  on  a  sample  of  clay  from  Thirty-one-mile  Lake, 
Quebec;  and  on  china  clay  samples  from  Saskatchewan.  A  low-porosity  slip 
casting  body  was  developed  in  tests  conducted  on  a  clay  from  Aldershot,  Ontario. 
Work  was  started  on  the  properties  and  utilization  of  a  refractory  clay  from 
Okanagan  Lake,  B.C. 

Bejractories 

The  investigation  of  refractories  is  carried  on  in  co-operation  with  manu- 
facturers and  consumers  of  refractories. 

The  use  of  Nova  Scotia  ciuartzite  for  the  manufacture  of  silica  brick  was 
investigated,  and  a  report  was  issued  indicating  that  satisfactory  refractory 
brick  could  be  made  from  Yarmouth  quartzite.  Work  on  the  use  of  brucite 
magnesia  in  refractory  brick  was  continued,  to  improve  their  properties  and  to 
ensure  their  further  use  in  the  metallurgical  industries.  Test  work  on  samples 
of  refractory  brick  and  cement  was  also  carried  out  to  assist  manufacturers  of 
refractories  in  keeping  the  quality  of  their  product  up  to  standard.  The  instal- 
lation of  an  A.S.T.M.  panel  spalling  unit,  including  two  gas-fired  kilns  and 
special  cooling  hoods,  was  started.  When  completed,  this  unit  will  provide 
additional  equipment  necessary  for  testing  and  research  of  refractory  brick. 

Whitewares,  Porcelains,  and  Glazes 

Investigations  on  the  development  of  a  low-firing  whiteware  «body  maturing 
at  cone  04,  and  on  a  prohlem  concerning  a  suitable  glaze  to  fit  this  'body,  resulted 
in  the  establishment  of  a  new  pottery  industry  in  Hamilton,  Ontario. 

A  study  of  rare  earth  oxide  refractory  porcelains  was  commenced  in 
co-operation  with  The  National  Research  Council. 

Miscellaneous  Services 

Service  was  rendered  to  other  Government  departments  and  groups. 
Laboratory  tests  were  made  on  59  samples  of  clay  and  other  materials  and 
technical  advice  w^as  given  on  many  problems.  Pétrographie  examinations  for 
the  identification  of  rocks  and  minerals  were  carried  out  on  many  samples. 

Investigations  Reported 

46-1  Investigation  of  Leitches  Creek  and  Yarmouth  quartzites  for  the  manufacture  of  silica 
brick;  investigation  of  the  physical  properties  of  silica  brick  made  from  Leitches  Creek, 
Yarmouth,  and  Quebec  quartzites  bv  the  Dominion  Steel  and  Coal  Corporation, 
Limited,  Sydney,  Nova  Scotia.     (June  3,  1946.) 

Physical  Metallurgy  Research  Laboratories 

The  use  made  of  these  Laboratories,  and  the  volume  of  work  handled  by 
the  staff  of  metallurgists,  provide  evidence  of  the  increasing  awareness  of 
industry  to  the  value  of  technical  guidance  in  peace-time  endeavour.  In  a  broad 
sense,  the  aim  has  been  m'ainly  to  render  a  service  to  Canadian  manufacturers 
of  metal  products,  and  to  foundrymen,  comparable  in  value  to  that  provided 
the  mining  industry  by  the  Bureau's  Mineral  Dressing  Laboratories.  The 
activities  and  services  of  the  Physical  Metallurgy'  Research  Laboratories  com- 
prise: fundamental  and  applied  research  in  the  field  of  physical  metallurgy, 
including  studies  on  physical,  mechanical,  and  chemical  properties  of  metals  and 
alloys,  their  fabrication  techniques,  testing  methods,  and  proper  applications; 
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development  of  fabricating  methods  of  metallic  products  for  special  application 
or  for  new  alloys;  testing  of  metals  and  alloys  and  their  products  submitted  for 
examination  of  properties,  fabricating  characteristics,  'and  serviceability,  or  to. 
establish  causes  of  failure  in  production  or  service;  advisory  and  information 
service  for  other  Government  agencies,  the  Armed  Services,  and  industry;  and 
collecting  scientific  and  technical  data  on  metals  and  alloys  from  publications  and 
from  information  gained  from  experimental  work.  Research  projects  carried  out 
in  the  Laboratories  are  sponsored  by  the  Government  or  by  private  industrial 
organizations.  Research  sponsored  by  the  Government  has  first  call  on  the  staff 
and  facilities.  Projects  sponsored  by  industry  are  undertaken  within  the  limits 
of  staff  and  facilities  available. 

By  the  end  of  the  fiscal  year,  practically  all  the  equipment  had  been 
installed  in  the  Metal  Forming  Laboratory  and  its  operation  awaited  the 
installation  of  electrical  hook-ups.  The  equipment  comprises  an  outstanding 
set  of  modern  machinery  for  almost  all  phases  of  plastic  deformation  of  metals, 
the  main  items  in  this  assembly  being:  a  rolling  mill;  a  750-ton  horizontal, 
hydraulic,  direct  extrusion  press;  a  25-ton  variable  speed  chain  drawing  bench; 
a' 500-pound  combination  drawing  bench  and  wireblock;  a  1,500-pound  double- 
frame  forging  hammer;  a  500-pound  double-acting  universal  hydraulic  press; 
oil  and  electric  furnace;  and  a  pickling  shop.  A  miniature  model  of  any 
industrial  metallurgical  process  can  be  operated  in  the  Laboratory  in  order  to 
carry  out  practical  research  through  pilot-plant  operation. 

A  precision  high-temperature  creep-testing  laboratory  consisting  of  16 
units,  designed  by  the  staff,  was  installed,  and  by  the  end  of  the  year  had 
been  in  successful  operation,  for  six  months.  The  equipment  will  enable  the 
measurement  of  increments  of  elongation  as  small  as  0-00002  inch  at  temper- 
atures as  high  as  2100°  F.,  and  the  conditions  of  testing  meet  the  rigid  require- 
ments of  British  and  American  standards.  Shot-peening  equipment  of  special 
design  was  installed  and  placed  in  operation.  In  this  apparatus,  chilled  shot  is 
driven  by  an  air  blast  against  the  surface  to  be  peened,  work-hardening  the 
surface  and  inducing  residual  compressive  stresses.  The  process  is  known  to 
improve  the  fatigue  resistance  of  machine  components.  Other  equipment 
installed  included  a  rotating  bending  fatigue  machine  and  an  X-ray  spectro- 
meter. The  spectrometer  will  greatly  facilitate  quantitative  determinations  and 
will  make  possible  the  rapid  identification  of  materials.  It  is  suitable  fpr  the 
measurement  of  thin  films  on  metal  surfaces,  an  important  consideration  in 
high-temperature  alloy  research. 

Until  the  expanded  facilities  of  the  Laboratories  became  available,  Canadian 
foundries  had  no  satisfactory  access  to  technical  guidance,  as  few  of  the  approxi- 
mately 1,000  plants  in  Canada  are  large  enough  to  employ  skilled  metallurgists. 
In  outline,  the  aim  of  the  work  in  the  Laboratories  is  to  improve  the  quality  of 
the  castings  and  reduce  the  amount  of  scrap  being  produced  by  investigating 
casting  techniques,  types  of  moulding  and  core  sands,  and  the  merits  of  various 
core  oils.  Practically  all  of  the  core  and  moulding  sand  used  in  Canadian 
foundries  is  imported  and  much  attention  was  given  in  the  Laboratories,  during 
the  year,  to  the  testing  of  domestic  sands.  Endeavours  were  continued  also 
toward  finding  substitute  core  oils  to  replace  the  expensive  oils  now  in  use. 
Metal  penetration  or  "burn  in"  is  a  troublesome  problem  in  the  use  of  steel 
foundry  sand,  the  results  being  that  the  cleaning  cost  of  the  casting  may  be  as 
high  as  all  other  production  costs  combined.  At  the  request  of  the  Steel 
Castings  Institute,  an  investigation  of  the  problem  was  undertaken  and,  by  the 
end  of  the  year,  encouraging  headway  had  been  made  toward  solving  it. 

In  eo-operation  with  the  National  Research  Council,  a  long-term  investiga- 
tion was  under  way  to  study  the  nickel-aluminium-molybdenum,  nickel- 
aluminium-vanadium,  and  nickel-aluminium-chromium  alloy  system,  the  object 
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being  to  develop  an  alloy  that  will  be  superior  to  existing  alloys  for  such 
applications  as  blades  for  gas  turbine  engines,  and  jet  propulsion.  This  alloy 
must  be  able  to  withstand  deformation  at  extremely  high  temperatures.  One 
of  the  alloys  under  development  gave  results  comparable  with  those  obtained 
on  the  heat-resisting  high-temperature  alloys,  with  the  advantage  of  having  a 
density  10  per  cent  less  than  alloys  so  far  developed.  Many  of  these  alloys  are 
non-machineable,  and  the  principles  of  the  "lost  wax"  precision  casting  method 
are  used  in  the  Laboratories  for  their  production.  This  method  has  many  other 
applications  also. 

The  study  was  continued  of  the  behaviour  of  various  steels  under  dynamic 
loading  to  determine  the  mechanism  of  fatigue  faikire  in  service,  the  theory  of 
which  has  yet  to  be  established.  Critical  failures  in  air,  sea,  and  land  transport 
are  often  due  to  fatigue  when  either  the  material  or  the  design  is  at  fault.  The 
object  of  this  research  is  to  contribute  toward  the  better  understanding  of  the 
nature  of  fatigue  failure,  and  thus  to  eliminate  many  of  the  ditficulties  being 
encountered.  Tests  were  made  on  a  ntmiber  of  typical  steels  used  in  Canadian 
industry. 

In  co-operation  with  the  National  Research  Council,  the  National  Bureau 
of  Standards  in  Washington,  and  the  National  Physical  Laboratories  in  England, 
work  was  continued  on  the  unification  of  screw-thread  standards.  The  desir- 
ability of  a  uniform  standard  was  emphasized  during  the  recent  war  when  bolts 
and  nuts  for  use  in  American  war  equipment,  for  instance,  could  not  be  replaced 
by  those  of  British  manufacture  because  of  the  difference  in  pitch  and  in  the 
number  of  threads  per  inch. 

Research  on  the  non-ferrous  metal  alloys  was  continued  on  a  limited  5cale, 
awaiting  installation  of  the  aforementioned  equipment  in  the  Metal  Forming 
Laboratory.  Broadly,  this  field  of  endeavour  comprises  investigations  and 
studies  on  fabricating,  alloying,  centrifugal  casting,  pressure  die-casting,  and 
other  techniques,  with  the  aim  of  further  developing  and  improving  existing 
techniques  as  a  service  to  industry.  Research  investigations  on  magnesium 
alloys  were  started  during  the  war  to  aid  the  war  effort,  and,  after  the  war,  the 
work  was  continued  to  aid  industrial  reconversion.  A  special  Industrial  Advisory 
Committee  on  Magnesium  Research  was  set  up  in  1945  at  the  Bureau  of  Mines, 
comprising  representatives  of  the  Armed  Forces,  and  of  the  Canadian  magnesium' 
industry,  to  discuss  research  projects  and  to  suggest  new  investigations  on 
problems  encountered  in  fabrication  or  service  of  magnesium  alloy  products. 
The  Armed  Forces  requested  a  broad  research  program  on  fabrication  problems 
of  magnesium  alloys  to  enable  conversion  of  all  defence  equipment  for  airborne 
operations  and  service  at  extremely  low  temperatures.  The  program  accepted 
comprised  investigation  on  melting,  refining,  alloying,  sand  casting,  heat  treat- 
ment, rolling,  extruding,  pressing,  and  finishing  of  the  alloys.  Some  phases  of 
the  program,  including  work  on  melting,  refining,  sand  casting  and  heat  treat- 
ment were  well  advanced  by  the  end  of  the  fiscal  year. 

A  study  of  the  effect  of  various  metal  additions  on  the  corrosion  resistance 
of  magnesium  alloys  shoAved  that  a  small  proportion  of  lead  increases  the 
resistance  of  a  number  of  these  alloys  to  marine  conditions.  A  small  proportion 
of  silver  increases  the  resistance  under  high  humidity  and  elevated  temperature 
conditions.  The  use  of  various  combinations  of  magnesium,  zinc,  and  aluminium 
for  cathodically  protecting  domestic  hot-water  tanks  from  corrosion  was 
investigated,  and  conditions  under  which  best  protection  can  be  obtained  were 
determined.  The  cathodic  protection  of  steel  from  corrosion  in  sea  water  was 
investigated  in  hope  of  increasing  the  life  of  steel  structures,  such  as  ships'  hulls 
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and  piling.  Methods  of  electroplating  ordinary  metals  on  the  more  active  metals 
such  as  magnesium  alloys  were  developed.  The  effectiveness  of  paints  used  for 
combating  corrosion  in  the  mining,  metallurgical,  and  chemical  industries  was 
investigated. 

The  work  on  extractive  metallurgy  was  limited  by  lack  of  equipment. 
However,  with  the  installation  of  the  equipment  on  order,  it  will  be  possible 
to  investigate  a  variety  of  jiroblems  relating  to  the  production  of  such  metals  as 
uranium,  beryllium,  lithium,  zirconium,  and  titanium. 

List  of  Physical  Metallurgical  Investigations  Reported  Upon 

1991.  Research  on  optimum  thread  form  for  proposed  Anglo-American-Canadian  screw- 
thread.  Part  I. — Comparison  of  N.P.L.  and  P.M.R.L.  endurance  limit  determinations 
on  studs.     (In  collaboration  with  N.B.S..  N.P.L.,  and  N.R.C.)    (January  21,  1946.) 

1995.  Cathodic  corrosion  protection  of  steel  by  various  magnesium  alloys  in  hot  waters 
of  different  compositions.     (Dominion  Magnesium,  Limited.)    (January  28,  1946.) 

2002.  Research  on  optimum  thread  form  for  proposed  Anglo-American-Canadian  screw 
thread.  Part  II. — Static  tension  calibration  of  20-ton  Avery-Schenck  Pulsator 
(Pu.sh-Pull)  fatigue  testing  machine.  (February  18,  1946.)  (In  collaboration  with 
N.B.S.,  N.P.L.,  and  N.R.C.) 

2007.  Comparison  of  two  moulding  sands;  factors  to  consider  in  purchasing  core  sand. 
(Warden   King  Ltd.)    (February  25,   1946.) 

2060.  Stress  analysis  with  brittle  lacquer,  performed  on  a  cast  magnesium  piano  plate. 
Part  I. — (Dominion  Magnesium,  Limited.)    (June  5,  1946.) 

2082.  Metallurgical  examination  of  various  steels  for  dumbell  and  bushing  connectors  in 
dual  jungle  track.     (Army.)    (July  24,  1946.) 

2103.       Metcolizmg  of  Hastalloy  B.  (National  Research  Council.)     (September  20,  1946.) 

List  of  Research  Reports,  Physical  Metallurgy  Research  Laboratories 

17.  Development  of  slab  and  billet  casting  procedures  and  equipment  at  the  P.M.R.L., 
Bureau  of  Mines,  Ottawa.    (July  25,  1946.) 

18.  Equipment   for   experimental   work   on   the   casting   of   aluminium   and   magnesium 
alloys  in  permanent  moulds.     (July  26,  1946.) 

20.  Experimental  permanent  mould  casting  of  aluminium  alloys.    (August  1,  1946.) 

21.  Experimental  permanent  mould  casting  of  magnesium  alloys.    (August  6,  1946.) 

22.  Preliminary    investigation    on    the    ageing    of    sand-cast    magnesium    alloy    AZSOX. 
(August  5,  1946.) 

23.  Investigation    on    the    effect    of    calcium    additions    to    magnesium    alloy    AZ80X. 
(September  5,  1946.) 

24.  Cathode  corrosion  protection  of  steel  afforded  by  pure  aluminium,  pure  zinc,  and 
60%  Mg-20%  Al-20%  Zn  in  hot  waters  of  different  compositions.    (October  8,  1946.) 

25.  Electrical    measurements    in    connection    with    the    cathodic    protection   of   steel    in 
hot  waters.    (October  10,  1946.) 

27.  Investigation  on  the  effect  of  calcium  additions  to  magnesium  alloy  M-1.    (October 
22,  1946.) 

28.  Cathodic   corrosion,  protection  of  steel  in  hot  waters  by  magnesium,  aluminium, 
zinc,  and  various  combinations  of  these  metals.    (December  27,  1946.) 

29.  Interim  report  on  investigation  of  experimental  permanent  mould  casting  of  mag- 
nesium alloys.    (December  2,  1946.) 

30.  Electrodeposited    metallic    coatings   on   magnesium    and    its   alloys.     (December   3, 
1946.) 

A  representative  list  of  the  thirty  informational  memoranda  that  were 
prepared  and  that  present  abstracts  of  research  information  on  various  projects, 
follows: 

Corrosion-resistant  lining  for  steel  tanks  containing  nickel,  acetate,  and  coal-tar  dj'es. 

Heat-resistant  cast  irons. 

High-speed  steel  twist  drill  for  drilling  austenitic  manganese  steel. 

Measurement  of  permeability  in  sand. 

Powder  weld  system. 

Use  of  hard  nickel  instead  of  chromium  for  coating  shafts. 
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During  the  year,  169  test  reports  were  issued  by  the  Physical  Metallurgy 
Research  Laboratories.  These  cover  all  routine  testing  to  check  quality  of 
materials;  and  include  endurance  tests  on  aircraft  control  cable,  and  tensile 
tests  on  hundreds  of  various  corrosion-resisting  compounds  to  specification. 
The  following  list  indicates  the  variety  of  materials  dealt  with: 

Broken  7-inch   astern   manoeuvring  valve.    (Naval  Service.) 

Cartridge  case  that  failed  on  firing.  (Inspection  Board  of  Canada.) 

Cast  S'teel  shoe  for  dual  jungle   track.   (Army.) 

Corro.«ion  resistance  of  Army  clasp  knives.   (Armj-.) 

Endurance  and  tensile  tests  on  samples  of  aircraft  cable.    (R.C.A.F.) 

Examination  of  steamship  tail  shaft.   (Department  of  Transport.) 

Hardness  tests  on  high-speed  steel  twist  drill.  (Inspection  Board  of  Canada.) 

Hardness  tests  on  core  and  case  of  steel  crown  gear  and  pinion.    (Inspection  Board 

of  Canada.) 
Identification  of  markings  on  bird  band.    (National  Parks  Bureau.) 
Investigation  of  cracking  of  copper  alloy  pipe  liner.     (Forest  Products  Laboratories — 

Department  of  Mines  and  Resources.) 
Metallurgical  examination  of  iron  oilite.    (Inspection  Board  of  Canada.) 
Nature  of  aluminium  alloy  sheet.    (National  Film  Board.) 
Properties   of   the    corrosion-resisting   compound    tested   to    Specification   DND   702. 

(ArmJ^) 
Relative  machineability  of  alloys  "Nimonic  80",  "S-816",  and  "Inconel  'X'  ".    (Turbo 

Research.) 

DIVISION  OF  FUELS 

The  Division  conducts  field  investigations  on  Canada's  fuel  resources,  their 
exploration,  development,  mining  operations,  etc.,  for  which  work  it  maintains 
fuel  research  laboratories  and  facilities  for  investigation  and  research  as  will 
contribute  to  the  more  efficient  use  of  the  solid,  liquid,  and  gaseous  fuels  produced 
or  available  in  Canada,  and  the  extension  of  markets  for  the  raw  fuels  and 
processed  products. 

The  Chief  of  the  Division  and  senior  technical  officers,  by  means  of 
inspection  trips,  interviews,  and  correspondence,  keep  informed  on  technical 
problems  of  the  coal  mining  and  preparation  industry,  and  of  the  by-product 
coke  and  gas,  the  petroleum  oil  refining,  and  the  natural  gas  industries.  They 
took  a  prominent  part  in  the  activities  of  the  Coal  Division  of  the  Canadian 
Institute  of  Alining  and  Metallurgy;  of  the  Coal  Committee  of  the  newly  formed 
Research  Foundation  of  Xova  Scotia;  and  of  the  Mines,  ^Minerals  and  Metal- 
lurgical Research  Committee  of  the  Ontario  Research  Commission.  The  Division 
was  also  represented  at  Committee  meetings  of  the  National  Research  Council 
(Petroleum  -Committee,  and  Canadian  Government  Purchasing  Standards  Com- 
mittee) ;  Committee  D-5  on  Coal  and  Coke  of  the  American  Society  for  Te.çting 
Materials;  of  the  Royal  Commission  on  Coal,  and  of  other  government  organiza- 
tions on  matters  relating  to  testing  and  research  work  on  Canadian  fuels. 

As  amplified  below,  the  experimental  work  was  continued  on  a  method  for 
separating  bitumen  from  bituminous  sand,  with  and  without  the  use  of  a  small 
amount  of  light  petroleum  oil  as  diluent,  and  on  laboratory  assays  of  drill  core 
samples  from  the  exploratory  drilling  of  the  bituminous  sand  deposits  of  Alberta. 

The  investigation  of  peat  moss  was  also  continued  and  in  July  and  August 
the  deposits  and  operating  plants  at  twenty  different  locations  in  Quebec  and 
the  Maritime  Provinces  were  inspected  and  samples  were  collected  for  examina- 
tion. A  co-operative  investigation  w^ith  the  Field  Husbandry  Division  of  the 
Department  of  Agriculture,  Ottawa,  for  utilizing  peat  humus  for  soil  improve- 
ment was  initiated. 

As  listed  below,  twenty-one  separate  F.R.L.  (Fuel  Research  Laboratories) 
reports  on  coal  investigations  were  prepared  and  distributed  to  interested  parties. 
These  comprised  fourteen  physical  and  chemical  survey  reports  on  coal  from 
different  Canadian  collieries;  two  on  the  quality  and  briquetting  amenability 
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of  coal  from  Pond  Inlet,  Baffin  Island;  two  on  combustion  and  coking  character- 
istics, respectively,  of  coals  from  the  Sydney  area,  Nova  Scotia  and  Bulkley 
Valley  area,  British  Columbia;  and  three  reports  of  field  investigations  on  coal 
preparation  and  beneficiation  in  the  United  States  and  Alberta. 

"The  Analyses  Directory  of  Canadian  Coals",  containing  the  analyses  of 
different  sizes  of  coals  as  prepared  for  the  market  at  Canadian  collieries,  was 
being  revised  for  publication  in  mimeographed  form  for  a  much  wider  dis- 
tribution than  formerly.  Samples  of  coal  sent  in  regularly  by  the  Departments 
of  Justice  (Penitentiaries  Branch),  Veterans'  Affairs,  and  National  Defence, 
were  analysed  in  reference  to  their  purchase  according  to  specification. 

Hyurocenatiox  Investigations 

Visits  were  made  to  the  laboratories  that  are  under  the  direction  of  the 
Office  of  Synthetic  Liquid  Fuels  (United  States).  Following  these  visits,  plans 
were  made  to  continue  the  study  of  the  technique  of  hydrogénation,  especially 
as  applied  to  bitumen  and  heavy  crude  oils.  To  permit  the  use  of  active 
catalysts  in  contact  with  asphaltic  materials  it  was  decided  to  remodel  the 
hydrogénation  laboratory  so  that  higher  pressures  can  be  employed.  Designs 
were  made  for  the  necessary  new  equipment.  Other  studies,  related  to  hydro- 
génation of  bitumen,  were  concerned  with  distillation  of  bitumen  under  vacuum; 
estimation  of  asphaltene  content;  and  the  nature  of  the  mineral  matter  associ- 
ated with  bitumen. 

Study  of  the  data  on  fuel  technology  that  were  obtained  by  investigators 
who  visited  Germany  in  1945  was  continued.  A  translation  and  reproductions 
of  drawings  were  made  from  a  detailed  description  of  the  Fischer-Tropsch  plant 
of  the  Ruhrchemie.  jMicrofilm  copies  of  captured  German  documents  were 
purchased  and  a  reader  for  viewing  the  microfilms  was  ordered.  Copies  of  the 
reports  of  numerous  investigating  teams  were  received  and  some  of  these  were 
studied  in  detail. 

Assistance  was  rendered  to  the  Royal  Commission  on  Coal  by  preparing  a 
submission  on  synthetic  liquid  fuels,  and  later  by  participating  in  the  preparation 
of  the  Report  of  the  Commission. 

Pressurized  Combustion  and  Fluidizincx  Technique 

A  project  was  initiated  for  the  study  of  combustion  of  pulverized  coal  under 
pressure.  This  work  is  being  done  in  collaboration  with  the  Locomotive  Develop- 
ment Committee  of  Bituminous  Coal  Research  Incorporated.  The  immediate 
objective  of  this  organization  is  to  develop  a  locomotive  powered  by  a  coal-fuel 
gas  turbine,  but  pressurized  combustion,  if  successful,  will  probably  have  a  wider 
application.  The  other  laboratories  in  the  United  States  that  are  associated  in 
the  project  were  visited  during  September  and  October.  It  was  agreed  that  the 
part  of  the  program  to  be  undertaken  by  the  Division  of  Fuels  would  be  the 
study  of  fundamentals  of  pressurized  combustion  using  a  small  furnace  for 
experimental  work.  At  the  end  of  the  fiscal  year,  the  furnace  had  been  designed 
and  was  being  fabricated,  and  the  auxiliary  equipment  had  been  installed. 

An  experimental  investigation  was  also  initiated  of  the  technique  of  reacting 
pulverized  solids  with  gases  by  passing  the  gases  upwards  through  a  bed  of 
solid  particles  at  such  a  rate  that  it  is  kept  in  motion,  but  is  not  carried  out 
of  the  reaction  vessel.  As  applied  to  coal,  this  technique  can  be  used  for 
carbonization,  gasification,  partial  oxidation,  combustion,  etc.  Preliminary 
studies  were  made  of  the  mechanics  of  fiuidizing,  and  later  carbonization  and 
partial  oxidation  tests  were  conducted  on  a  series  of  Canadian  coals. 
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Combustion  Engineering  Investigations 

The  services  of  engineers  were  again  made  available  to  other  Government 
departments,  public  institutions,  industrial  firms,  and  to  individuals  seeking 
advice  on  fuel,  heating,  and  allied  problems.  Several  burning  tests  were  made 
to  evaluate  beehive  coke  in  comparison  with  by-product  coke  for  certain 
industrial  uses;  several  materials  such  as  pyrex  glass,  charcoal,  peat,  and  coke 
were  ground  and  processed  to  exacting  specifications  for  varied  purposes;  work 
on  ground  and  processed  peat  formerly  undertaken  for  the  Department  of 
National  Defence  was  brought  to  a  close;  and  varied  information  was  supplied 
to  the  Technical  Information  Service  of  the  Department  of  Reconstruction  and 
Supply  throughout  the  year.  The  liaison  and  consultive  work  on  fuel  and  heating 
problems  undertaken  during  the  war  for  the  Coal  Controller,  the  Fuel  Purchasing 
Section  of  the  Department  of  Reconstruction  and  Supply,  and  the  Army  and 
Air  Force,  was  greatly  curtailed  and  largely  completed  by  the  end  of  the  year. 

Investigative  work  involving  field  and  laboratory  studies  included  work 
on  smoke  abatement;  utilization  of  sawdust  in  small  portable  and  stationary 
types  of  sawmills;  and  preliminary  study  of  problems  facing  the  small  stoker 
industry.  In  the  last  connection,  a  "Stoker  Operation  Survey  in  Relation  to 
Canadian  and  Imported  Coals"  was  under  way  in  co-operation  with  the  member 
concerns  of  the  Stoker  Institute  of  Canada. 

The  routine  weather  study  in  regard  to  the  degree-day  heating  loads  for 
Ottawa  and  forty-five  additional  representative  points  throughout  Canada  was 
continued.  Degree-day  data  in  summarized  and  tabulated  form  were  supplied 
to  the  Coal  Controller  monthly  to  January,  1947,  and  recently  to  the  Dominion 
Fuel  Board.  Inasmuch  as  the  Meteorological  Division  of  the  Department  of 
Transport  now  publishes  this  data  as  part  of  the  weather  service,  future  statistical 
data  will  be  obtained  from  that  source. 

Natural  G.as,  Petroleum  Oils,  and  Bituminous  Sand 

A  field  study  was  made  of  natural  gas  resources  in  western  Canada  to 
estimate  the  possible  use  of  the  gas  as  a  raw  material  for  the  production  of 
synthetic  gasoline  and  other  petroleum  products  by  the  modified  Fischcr- 
Tropsch  process.  Much  valuable  information  was  obtained  from  provincial 
government  authorities  and  officers  of  companies  interested  in  the  production 
of  natural  gas.  Most  of  the  thirty  samples  of  natural  gas  collected  from  twelve 
fields  in  southwestern  Ontario  were  analysed  for  hydrocarbons,  sulphur,  and  other 
gases. 

An  investigation  was  undertaken  to  obtain  comprehensive  data  on  petroleum 
produced  in  Canada  and  elsewhere  in  order  to  facilitate  the  use  of  these  oils  in 
commercial  refineries  in  Canada.  As  a  preliminary,  records  of  previous  work 
were  examined  and  correlated  with  existing  data.  Arrangements  were  made  to 
obtain  samples,  and  studies  were  made  of  improved  apparatus  for  doing  intensive 
laboratory  work. 

A  survey  of  the  quality  of  gasoline  being  sold  in  Canada  was  made,  for  which 
over  sixty  samples  representing  twenty-nine  brands  of  gasoline  were  collected 
from  the  principal  cities.  The  survey  revealed  that  three  definite  grades  of  gas- 
oline are  being  marketed,  the  knock  ratings  of  which  average  78,  74,  and  60 
octane  numbers.  The  other  characteristics,  such  as  volatility,  vapour  pressure, 
and  sulphur  and  gum  content,  are  similar  for  all  three  grades,  with  a  slight  advan- 
tage in  volatility  in  favour  of  the  premium  grades.  A  report  has  been  prepared 
correlating  these  results  with  those  obtained  during  the  years  1939  to  1945.  The 
information  obtained  in  this  work  is  of  value  for  specification  purposes  and  as  a 
guide  to  petroleum  refining  and  hydrogénation  investigations. 
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An  investigation  of  the  possibility  of  separating  bitumen  from  bituminous 
sand,  using  water  at  normal  temperatures,  showed  that  bitumen  can  be  separated 
from  the  sand  with  water  at  a  temperature  between  50°F.  and  90°F.,  and  that 
better  separation  occurs  at  temperatures  above  70°F.  than  below  it.  A  light 
petroleum  distillate  was  used  as  a  diluent  to  assist  in  the  separation  in  an  amount 
equal  to  10  per  cent  of  the  bitumen  present.  When  all  factors  are  carefully  con- 
trolled, quite  consistent  and  complete  recoveries  of  bitumen  can  be  made.  The 
presence  of  clay  up  to  10  per  cent  of  the  charge  of  bituminous  sand  does  not 
appear  to  hinder  the  separation.  Samples  of  bitumen  from  different  locations 
and  of  bitumen  from  sand  containing  different  percentages  of  bitumen  were 
found  to  have  substantially  the  same  composition  from  a  refining  point  of  view. 

Representatives  of  the  Division  of  Fuels  continued  to  co-operate  with  and 
assist  the  National  Research  Council  through  the  Associate  Committee  on  Petrol- 
eum, and  the  subcommittees  on  specifications  of  the  Canadian  Government 
Purchasing  Standards  Committee.  Considerable  time  was  devoted  to  furthering 
the  program  of  research  on  petroleum  in  Canadian  universities,  and  in  collabora- 
tion with  the  Department  of  National  Defence,  on  cold-weather  operations.  An 
officer  of  the  Division  investigated  the  petroleum  supply  along  the  Alaska  High- 
way and  made  recommendations  at  the  request  of  the  authorities. 

Co.\L  Preparation,  Storage,  Carbonization,  and  Briquetting 

The  survey  of  the  coals  from  Canadian  collieries  with  regard  to  their  physical 
and  chemical  properties  and  beneficiation  was  continued.  Fundamental  studies 
on  the  characteristics  of  the  coals  as  mined  were  completed  on  samples  from 
various  mines  in  Nova  Scotia  and  Alberta.  The  coals  included  coking  bituminous 
coals  from  the  Stellarton  area  in  Pictou  county,  Nova  Scotia,  and  the  Mountain 
Park,  Cadomin,  and  Highwood  areas  of  Alberta;  and  non-coking  subbituminou? 
coals  from  the  Brooks,  Taber,  and  Drumheller  areas  of  Alberta.  In  addition, 
studies  of  the  fundamental  properties  of  a  sample  of  coal  from  Pond  Inlet.  Baffin 
Island,  was  completed  for  the  Administration  of  the  Northwest  Territories;  and, 
as  a  co-operative  investigation,  a  study  of  two  coals  from  Ohio  was  made  for 
the  Canadian  National  Railways.  Interim  reports  on  these  investigtions  were 
prepared  for  limited  distribution.  Mine-run  coal  samples  were  collected  at 
several  collieries  in  Saskatchewan,  Alberta,  and  British  Columbia,  and  the  study 
of  these  was  begun  during  the  latter  part  of  the  year. 

In  view  of  the  projected  installation  of  a  modern  cleaning  plant  at  Stellarton, 
Nova  Scotia,  a  comprehensive  study  was  completed  on  the  physical  and  chemical, 
and  washing  characteristics  of  a  large  sample  of  coal  composited  from  several 
seams  in  the  ratio  in  which  they  are  to  be  processed. 

Reports  dealing  with  the  above  studies  and  issued  during  the  year  are  listed 
below.  Many  of  these  reports  are  of  a  semi-confidential  nature,  being  available 
only  to  authorized  persons. 

Physical  and  Chemical  Survey  Report  No.  115  (F.R.L.  Report  No.  37— R.I.C.S.  No.  227)  : 
Douglas  Seam,  Highwood  Area,  Highwood  Coal  Mines.  Ltd.,  near  Highwood  River. 

Alta. 

Phj-sical  and  Chemical  Survey  Report  No.  116  (F.R.L.  Report  No.  3^— R.I.C.S.  No. 
228):  Connors  Seam  (No.  4),  Highwood  Area,  Highwood  Coal  Mines,  Ltd.,  near 
Highwood  River,  Alta. 

Physical  and  Chemical  Survey  Report  No.  117  (F.R.L.  Report  No.  42— R.I.C.S.  No.  230)  : 
Birnwell  Mine.  No.  2  Seam,  Brooks  Area.  Birnwell  Coal.  Ltd.,  Eyremore,  Alta. 
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Physical  and  Chemical  Survey  Report  No.  118  (F.R.L.  Report  No.  4^— R.I.C.S.  No.  231)  : 
Continental  Mine,  No.  2  Seam,  Taber  Area.  Continental  Coal  Corp.,  Ltd.,  Grassy 
Lake,  Alta. 

Physical  and  Chemical  Survey  Report  No.  119  (F.R.L.  Report  No.  44— R.LC.S.  No. 
232)  :  Murray  Mine,  No.  2  Seam,  Drumheller  Area,  Murray  Collieries,  Ltd.,  East 
Coulee,  Alta. 

Physical  and  Chemical  Survey  Report  No.  120  (F.R.L.  Report  No.  46— R.LC.S.  No. 
234)  :  Brilliant  Mine,  No.  1  Seam,  Drumheller  Area,  Brilliant  Coal  Company,  Drum- 
heller, Alta. 

Physical  and  Chemical  Survey  Report  No.  121  (F.R.L.  Report  No.  50— R.I.C.S.  No.  236)  : 
Newcastle  Mine,  No.  1  Seam,  Drumheller  Area,  Newcastle  Collieries,  Ltd.,  Drum- 
heller, Alta. 

Physical  and  Chemical  Survey  Report  No.  122  (F.R.L.  Report  No.  51— R.LC.S.  No.  237)  : 
Hy-Grade  Mine,  No.  1  Seam,  Drumheller  Area,  Hy-Grade  Coal  Mining  Co.,  Ltd., 
Drumheller,  Alta. 

Physical  and  Chemical  Survey  Report  No.  123  (F.R.L.  Report  No.  53— RL.C.S.  No.  239)  : 
Acadia  No.  1  Seam,  Stellarton  Area,  Acadia  Coal  Co.,  Ltd.,  Stellarton.  N.S. 

Physical  and  Chemical  Survey  Report  No.  124  (F.R.L.  Report  No.  63— RLC.S.  No.  246)  : 
Lu5car  No.  2,  No.  3,  and  Burke  Mines,  Mountain  Park  Area,  Luscar  Coal  Ltd., 
Luscar,  Alta. 

Physical  and  Chemical  Report  No.  125  (F.R.L.  Report  No.  62— R.LC.S.  No.  245)  :  Cado- 
min  Strip  Mine,  No.  1  Seam,  Mountain  Park  Area,  Cadomin  Coal  Co.,  Ltd., 
Cadomin,  Alta. 

F.R.L.  No.  58— R J.C.S.  No.  241  :  Report  on  a  Study  of  the  Physical  and  Chemical  Char- 
acteristics of  Coal  Occurring  at  Pond  Inlet,  Baffin  Island.  Northwest  Territories. 

F.R.L.  No.  61— RJ.C.S.  No.  244:  Report  on  Comparative  Study  of  the  Physical  and 
Chemical  Characteristics  of  Washed  and  Hand  Prepared  Coal  from  the  Misco  Mine, 
Perry  Countj-,  Ohio,  submitted  by  the  Fuel  Department  of  the  Canadian  National 
Railways. 

F.R.L.  No.  41— R.LC.S.  No.  229:  Report  on  the  \Va.shing  Characteristics  of  Coal  Mined 
at  the  Allan  and  Albion  Collieries  by  the  Acadia  Coal  Co.,  Ltd.,  Stellarton,  N.S. 

The  briquetting  study,  with  a  view  to  the  beneficiation  of  the  slack  sizes 
arising  during  the  preparation  of  subbituminous  coals  and  lignites  in  Alberta  and 
Saskatchewan,  was  continued  throughout  the  year.  The  interim  results  on  this 
extensive  investigation,  which  included  studies  on  the  briciuetting  of  raw  coal 
with  various  binders,  followed  in  some  cases  by  carbonization,  were  presented  to 
a  meeting  of  Drumheller  Coal  Operators.  This  was  reported  in  F.R.L.  No.  55 
(C.S.M.  5so.  36)  :  "Report  on  an  Informal  Discussion  on  Coal  Research  Prob- 
lems with  Drumheller  Operators." 

The  extensive  study  made  of  the  briquetting  characterstics  of  the  fusain- 
rich  coal  at  Pond  Inlet,  Baffin  Island,  for  the  Administration  of  the  Northwest 
Territories,  was  to  determine  whether  a  suitable  product  that  would  handle  and 
store  well  can  be  produced  from  this  low-rank,  readily  weathered  coal  as  a  sub- 
stitute for  United  States  anthracite  being  distributed  in  the  Northwest  Territories 
at  a  very  high  price.    The  reports  of  these  investigations  were: 

F.R.L.  No.  38— C.S.M.  No.  33:  "Report  on  the  Quality  and  Briquetting  Amenability  of 
Coal  from  Pond  Inlet,  Salmon  River.  Baffin  Island.  Conducted  for  the  Administration 
of  the  Northwest  Territories." 

F.R.L.  No.  64— R.I.C.S.  No.  247:  "Concluding  Report  on  the  Briquetting  Amenability 
of  Coal  from  Pond  Inlet,  Salmon  River,  Baffin  Island." 

The  results  indicated  that  satisfactory  weatherproof  bricjuettes  can  be  pre- 
pared from  this  coal.  The  successful  application  of  this  method  of  beneficiation 
will  depend  upon  the  available  coal  supply,  and  upon  the  location  and  extent  of 
the  markets. 
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The  application  of  new  processes  for  the  beneficiation  of  Canadian  coals 
was  studied,  and  extensive  field  investigations  were  conducted  in  the  United 
States  and  Canada.  Special  attention  was  paid  to  newly  developed  or  develop- 
ing methods  for  the  cleaning,  carbonization,  and  briquetting  of  coal  fines.  In 
this  regard,  the  cyclone  washer,  developed  by  the  Dutch  State  Mines,  appears 
to  offer  valuable  possibilities,  and  in  order  to  study  its  application  to  Canadian 
coals,  an  experimental  unit  was  designed  and  constructed.  The  Coal  Logs  pro- 
cess whereby  fines  sizes  of  coal  are  carbonized  on  a  vibrating  metal  deck  at  great 
speed  also  appears,  if  proven  commercially  successful,  to  be  applicable  to  the 
preparation  of  chars  from  non-coking  Canadian  coals.  Processes  for  the  prep- 
aration of  ultra-clean  coal  were  investigated  as  well  as  methods  for  the  separa- 
tion of  resins  from  coal  which  may  be  used  as  substitute  in  the  paint  and  varnish 
industry.  All  the  data  collected  as  a  result  of  these  field  investigations  appear  in 
F.R.L.  No.  56— R.I.C.S.  No.  240-  "Report  on  Field  Investigations  on  Coal 
Preparation  and  Processing  in  AVestern  United  States  and  Canada." 

Because  of  the  increasing  scarcity  of  suitable  coking  coal  for  the  produc- 
tion of  gas  and  coke  in  West  coast  centres,  a  study  was  made  of  the  coke-  and 
gas-making  properties  of  certain  seams  in  the  Tclkwa  coalfield,  the  results  of 
which  are  presented  in  F.R.L.  No.  45— R.I.C.S.  No.  233:  "Report  on  the  Coke 
and  Gas  Making  Properties  of  Coal  from  the  Betty  Seam,  mined  by  the  Telkoal 
Co.,  Ltd.,  Bulkley  Valley  Area,  British  Columbia".  They  indicate  that  only 
the  upper  section  of  this  seam  would  be  suitable. 

A  thorough  study  of  the  coking,  clinkering,  and  burning  properties  of  the 
coals  from  several  seams  mined  in  the  Sydney  area.  Nova  Scotia,  was  conducted 
to  determine  the  relationship  of  these  factors  to  the  suitability  of  the  coals 
for  use  in  domestic  underfeed  stokers.  This  was  a  continuation  of  an  investiga- 
tion started  several  years  ago  and  was  conducted  in  co-operation  with 
Dominion  Coal  Company,  Limited.  The  results  appear  in  report  F.R.L.  No.  59 
— R.I.C.S.  No.  242:  "Laboratory  Study  on  the  Chnkering,  Coking  and  Burning 
Characteristics  of  Certain  Nova  Scotia  Coals". 

The  preparation  of  processed  buckwheat  anthracite  for  use  in  blower- 
operated  furnaces  was  continued  by  dealers  in  the  central  Canadian  coal 
market,  and  certain  phases  of  it  were  investigated  and  are  reported  in  F.R.L. 
No.  40— C.S.M.  No.  34:  "Field  Report  on  the  Use  of  the  Blower  Coal  Clinkering 
Process  in  Ontario  and  Quebec." 

Routine  Chemical  Laboratory  Work 

As  shown  below,  1,505  samples  of  solid,  liquid,  and  gaseous  fuels  were 
analysed,  the  examination  of  which  involved,  roughly,  10,500  separate  chemical 
and  physical  determinations,  mostly  in  duplicate,  of  the  different  items  of 
analysis.  The  total  includes  189  samples  of  mine  air  from  British  Columbia 
and  Alberta,  and  250  samples  of  coal,  liciuid  fuel,  and  lubricants  from  the 
Department  of  National  Defence.  During  the  year,  1,324  samples  of  drill 
core  from  the  bituminous  sand  deposits  in  Alberta,  and  116  samples  of 
bituminous  sand  relating  to  separation  tests  made  on  the  material  w^ere  also 
analysed,  but  are  not  included  in  the  tabulated  data  that  follow. 
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Source  of  Samples 


Number 

of 
samples 


Per  cent 

of 

total 


1.  Samples  pertaining  to  investigations  of  Fuels  Division — 

Solid  Fuels 

Coals 687 

Cokes,  peat,  briquettes,  etc 36 

Liquid  Fuels 

Crude  oils,  gasolines,  lubricating  oils  and  hydrogénation 

products 80 

Gases 

Natural  gas,  manufactured  gas  and  gas  from  hydrogéna- 
tion tests 13 

2.  Samples  from   other   Divisions  of   Department   of   Mines   and 

Resources  : — 
Solid,  liquid,  and  gases     11+^+1 

3.  Samples  from  other  Government  departments- 

Department  of  National  Defence — Army,  Air,  and  Navy 

Coals,  cokes,  briquettes,  etc 81 

Gasolines,  fuel  oils,  lubrication  oils 169 

Department  of  Veterans'  Affairs 

Coals,  etc 32 

Department  of  Justice  (Penitentiaries  Branch) 

Coals,  etc 119 

Department  of  Reconstruction  and  Supply 2 

Other  Departments,  including  National  Research  Council.  .   0+45 

4.  Provincial  governments — mostly  mine  airs  from  British  Col- 

umbia and  Alberta 1  + 196 

5.  Commercial  firms,  private  individuals  and  others* 

Totals 


723 
80 

13 


1,505 


48-1 
5-3 

0-9 


16 

1-1 

250 

16-6 

32 

2-1 

119 

7-9 

2 

45 

01 
30 

197 

131 

28 

1-8 

100  0 


•Includes  municipalities  and  public  boards  and  commissions. 


EXPLOSIVES  DIVISION 


A  Bill  to  revise  the  Explosives  Act,  Chapter  62,  R.S.C.,  1927,  was  passed 
by  the  Senate  on  April  4,  and  by  the  House  of  Commons  on  May  20,  and 
received  Royal  Assent  on  May  28,  1946.  The  revision  was  made  necessary  by 
administrative  changes  in  the  Department  and  as  a  result  of  experience  gained 
in  the  administration  of  the  old  Act.  The  significant  changes  of  the  new  Act 
affect:  sale  of  explosives;  forfeiture  of  unauthorized  explosives;  seizure  of 
explosives;  destruction  of  abandoned,  or  deteriorated  explosives;  and  possession 
and  storage  of  explosives  by  government  employees. 

Regulations  made  under  the  new  Act  were  prepared  and  these  were  approved 
by  the  Governor  in  Council,  P.C.  5115,  December  12,  1946.  They  were  published 
in  a  supplement  to  the  Canada  Gazette,  December  21,  1946. 

The  last  of  the  war  regulations  affecting  explosives  (P.C.  2903,  July  4, 
1940,  which  was  passed  under  the  War  Measures  Act  to  regulate  the  possession, 
use,  and  sale  of  explosives)  continued  in  force  until  December  31,  1946,  though 
its  desirable  provisions  were  incorporated  in  the  new  regulations.  Through  the 
press  the  public  were  advised  of  the  lifting  of  war  restrictions  on  explosives 
and  of  the  purpose  of  the  new  regulations. 
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The  Explosives  Act,  1946,  requires  every  vendor  of  high  explosives  to  be 
the  owner  or  operator  of  a  licensed  factory,  licensed  magazine,  or  registered 
premises.  This  provision  will  rcciuire  more  inspection,  but  will  place  all  premises 
from  which  high  explosives  are  sold  under  the  direct  supervision  of  the  Division. 

With  the  closing  of  all  but  two  of  the  war  factories,  the  Division  resumed 
much  of  its  peace-time  work  and  there  was  a  marked  increase  in  the  number 
of  magazine  inspections  made  in  1946.  The  number  of  magazine  licences  in 
force  was  the  greatest  in  the  history  of  the  Division,  as  were  the  explosives 
importation  permits  issued.  Since  the  passing  of  the  new  regulations  many 
inquiries  about,  and  requests  for,  certificates  and  licences  were  received,  as 
many  former  vendors  propose  to  resume  the  sale  of  explosives. 

Officers  of  the  Division  continued  to  serve  on  the  Decontamination 
Committee  of  the  War  Assets  Corporation  and  gave  advice  and  assistance  in 
disposing  of  surplus  military  explosives. 

In  the  conversion  of  "continuing"  war  plants  to  a  peace-time  basis,  officers 
of  the  Division  were  called  upon  to  examine  plans  and  to  advise  the  manage- 
ment on  matters  affecting  the  application  of  the  Act  and  Regulations,  the  safety 
of  the  employees,  and  the  security  of  property. 

Laboratory 

The  Explosives  Testing  and  Research  Laboratories,  Montreal  Road,  are 
maintained  jointly  by  the  Division  and  the  National  Research  Council  under 
an  agreement  of  June  30,  1942. 

These  laboratories  continued  to  test  and  examine  commercial  explosives 
submitted  for  authorization.  There  were  large  importations  of  fireworks  from 
United  States  with  a  corresponding  increase  in  laboratory  testing.  Research  on 
the  properties  of  commercial  and  military  explosives  was  continued  by  chemists 
of  the  Division  in  collaboration  with  the  stafï  of  the  National  Research  Council, 
and  also  independently. 

There  was  a  decrease  in  the  number  of  military  explosives  received  and  an 
increase  in  commercial  explosives  and  fireworks.  During  the  year,  88  samples 
were  received.    These  are  classified  as  follows: 

Commercial   blasting   explosives 20 

Military   explosives    12 

Initiators,  safety  fuse,  etc 3 

Commercial   pjTotechnics    23 

Railway   fuses,   torpedoes,   etc 17 

General     13 

Samples  comprised  both  investigational  and  routine  test  work  and  were 
submitted  by  or  on  behalf  of  the  Royal  Canadian  Mounted  Police;  Department 
of  National  Defence;  Post  Office  Department;  National  Research  Council;  and 
the  Inspection  Service  of  the  Explosives  Division. 

Many  long-term  projects  and  investigations  started  during  the  war  were 
still  in  progress  and  will  be  completed  to  obtain  all  necessary  data. 

Members  of  the  stafï  attended  conferences  and  meetings  dealing  with 
explosives.  At  a  meeting  of  the  Propellants  and  Explosives  S,ub-Committee  held 
in  Quebec,  the  Chief  Explosives  Chemist  summarized  his  rec^t  visit  to  England 
and  Scotland  where  he  visited  munitions  and  explosives  factories.  He  also  gave 
a  series  of  lectures  on  "The  Legal  and  Illegal  Use  of  Explosives"  to  the  Canadian 
Police  College  at  the  Royal  Canadian  Mounted  Police  Barracks,  Rockclifîe. 
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Magazines 

The  new  Act  provides  for  a  type  of  storage  known  as  "Registered  Premises" 
to  accommodate  vendors  whose  sale  of  explosives  is  small. 

At  the  end  of  the  fiscal  year,  382  permanent  licences  were  in  force,  an 
increase  of  23  over  the  previous  year;  and  an  increase  in  temporary  licences 
from  359  to  512  was  shown. 

From  July  4,  1940,  when  P.C.  2903  came  into  effect,  to  the  end  of  1946, 
when  it  was  revoked,  135,000  explosives  purchase  permits  were  issued.  Members 
of  the  Royal  Canadian  Mounted  Police,  police  officers  of  the  provinces  and 
municipalities,  and  inspectors  of  provincial  departments  of  mines  co-operated 
in  issuing  these  permits  and  in  enforcing  the  regulations.  Members  of  the  Royal 
Canadian  Mounted  Police  are  also  deputy  inspectors  of  explosives  and  in  this 
capacity  gave  valuable  assistance  in  the  administration  of  the  Explosives  Act 
and  Regulations. 

Inspections 


Factories 


Magazines 


Unlicensed 
premises 


Explosives  Division  Inspectors  .  . 
Royal  Canadian  Mounted  Police . 
Ontario  Provincial  Police 


32 


376 

346 

20 


847 
4,948 


Importation  Permits 

Imports  of  fireworks  increased  considerably.  Propellants,  nitroglycerine, 
and  detonating  fuse  were  imported,  and  large  quantities  of  nitrocotton  for  use 
in  the  manufacture  of  lacquers.  During  the  year,  440  permits  and  23  special 
permits  were  issued. 

Accidents 

There  was  one  serious  accident  in  a  commercial  factory.  At  the  James 
Island  Plant  of  Canadian  Industries,  Limited,  on  September  26,  the  gelatin 
cartridging  house  blew  up,  killing  three  men.  An  investigation  failed  to 
determine  the  cause  of  the  explosion,  but  probable  causes  were:  impact,  the 
result  of  dropping  a  box  of  powder;  foreign  material  getting  into  the  gelatin; 
or  the  wooden  spade  used  for  filling  the  hopper  becoming  caught  in  the  worm 
gear.     Recommendations  were  made  to  correct  these  possibilities. 

A  fire  in  the  Hall  cartridging  machine  house  of  Canadian  Industries,  Limited, 
at  Belœil,  Quebec,  destroyed  the  building  and  equipment,  with  a  loss  estimated 
at  $30,000.  No  one  was  injured,  and  although  a  large  quantity  of  explosives 
burned  there  was  no  explosion.  The  accidental  introduction  of  foreign  material 
into  the  hopper  appeared  to  be  the  most  likely  cause. 

A  number  of  unusual  incidents  and  minor  exi:)losions  were  reported  by  other 
explosives  factories  and  where  the  cause  was  determined  corrective  measures 
were  taken. 

During  the  yeqâ  137  accidents  in  the  use  and  handling  of  explosives  were 
reported.  These  resulted  in  24  deaths  and  injuries  to  138,  and  covered  such 
industries  as  mining,  construction,  and  farming.  Playing  with  detonators, 
fireworks,  and  other  explosives  accounted  for  nearly  a  third  of  the  total,  children 
being  the  chief  victims  in  this  type  of  accident. 
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The  Division  is  indebted  to  the  provincial  departments  of  mines,  Work- 
men's Compensation  Board,  Department  of  Labour,  Ottawa,  and  to  several 
individuals  for  reports  and  newspaper  clippings  on  explosives  accidents. 


Accidents 


Killed 


Injured 


Mines  and  quarries 

Elsewhere  in  industry 

Playing  with  detonators 

Playing  with  other  explosives 
Miscellaneous 

Total 


56 
31 
10 

27 
13 


137 


9 
10 
0 
0 
5 


24 


52 
26 
10 
36 
14 


138 


Prosecutions 

Proceedings  were  entered  under  the  Explosives  Act  with  convictions  as 
follows:  A  construction  firm  was  fined  $25  for  improper  storage  of  explosives. 
Two  individuals  were  each  fined  $10  for  improper  storage.  One  man  was  fined 
$10  for  violation  of  the  Act  by  his  son.  One  firm  was  fined  $10  for  illegal 
manufacture  of  toy  caps,  and  the  finished  stock  was  confiscated;  proceedings 
were  also  entered  against  another  firm  for  a  similar  ofïencc. 

Eleven  persons  were  charged  and  convicted  for  infractions  of  P.C.  2903 
(July  4,  1940) ,  which  covers  illegal  possession  or  sale  of  explosives.  Fines  up  to 
$50  were  imposed. 

Eleven  persons  charged  under  P.C.  3561  (April  30,  1942)  were  fined  $50 
each,  for  unlawful  possession  of  matches  in  explosive  plants. 

Prosecution  of  cases  involving  explosives  was  also  instituted  under  the 
Criminal  Code,  the  Railway  Act,  and  the  Ontario  Mining  Act. 

Destruction 

A  considerable  quantity  of  deteriorated  explosives  was  destroyed  by 
inspectors,  deputy  inspectors,  and  the  manufacturers.  Some  of  this  had  been  • 
left  by  United  States  engineers  in  the  Northwest  Territories,  and  the  rest  was 
abandoned  by  mining  and  construction  companies,  or  was  condemned  in  licensed 
magazines.  The  total  destroyed  amounted  to  159,488  pounds  of  dynamite, 
13,936  detonators,  4,904  feet  of  safety  fuse,  3,000  feet  of  primacord,  and  9,346 
pounds  of  T.N.T.  Pyrotechnic  stores  were  also  destroyed  by  an  officer  of  the 
Division  for  War  Assets  Corporation. 


PUBLICATIONS 

Following  is  a  list  of  publications  issued  during  the  fiscal  year. 

Mines  and  Geology  Branch 

English  Publication 
Separate  of  Annual  Report  for  the  Fiscal  year  Ended  March  31,  194S. 

French  Translation 
Separate  of  Annual  Report  for  the  Fiscal  year  Ended  March  31,  1945. 

Geological  Survey 
English  Publications 
Report  No. 

G.S.  Bulletin  No.  3.  Problems  of  Sudbury  Geology,  Ontario,  by  H.  C.  Cooke. 
G.S.  Bulletin  No.  4.  Echinodermata    of    the    Ottawa    formation    of     the     Ottawa- 
St.  Lawrence  Lowland,  by  Alice  E.  Wilson. 
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G.S.  Bulletin  No.  5.  Geology  and  Mineral  Deposits  of  Northern  British  Columbia 

West  of  the  Rocky  Mountains,  by  J.  E.  Armstrong. 
G.S.  Bulletin  No.  6.  Gravimetric   Surveys   of  1944   in  Nexo   Brunswick,  by   A.   H. 

Miller. 
G.S.  Bulletin  No.  7.  Glacial  Lake  Agassiz  with  Special  Reference  to  the  Mode  of 

Deformation  of  the  Beaches,  by  W.  A.  Johnston. 
G.S.  Bulletin  No.  8.  Brachiopoda     of     the     Ottawa     Formation     of     the     Ottawa- 

St.  Lawrence  Lowland,  by  Alice  E.  Wilson. 

2474  Memoir  241.  Geology  of  the  Ottawa-St.  Lawrence  Lowland,  Ontario  and  Quebec, 

by  A.  E.  Wilson. 

2475  Memoir  242.     Cypress  Lake  Map-area,  Saskatchewan,  by  G.  M.  Furnival. 
Economic  Geology  Series  15:   Canadian  Lode  Gold  Areas  (Summary  account),  by 

H.  C.  Cooke. 
*46-l      A  Middle  Triassic  (Anisian)   Fauna  in  Halfway,  Sikanni  Chief,  and  Tetsa  Valleys, 

Northeastern  B.C.,  by  F.  H.  McLearn. 
*46-2      St.  Stephen,  N.B.,  bv  F.  J.  Alcock.     (Map  only.) 
*46-3      Honeydale,  N.B.,  bv  F.  J.  Alcock.     (Map  only.) 
*46-4      Gregg  Lake,  Alberta,  by  E.  J.  W.  Irish. 
*46-5       Brillé  Map-nren.  Alheria,  bv  A.  H.  Lang. 
*46-6      McConnell  Creek,  B.C.,  bv  C.  S.  Lord. 
*46-7      Salmon  Arm.  B.C.,  bv  H.  M.  A.  Rice.     (Map   onlv.) 
*46-8      Ashcroft,  B.C.,  by  S.  Duffell  and  K.  C.  McTaggart."     (Map  only.) 
*46-9      Snoiv  Lake  and  Nor-Acme  Mine  Area,  Manitoba,  bv  J.  M.  Harrison.     (Map  only.) 
*46-10    Callum  Creek,  Alberta,  bv  R.  J.  W.  Douglas.     (Map  onlv.) 
*46-ll     Aiken  Lake  (South  Half),  B.C.,  by  J.  E.  Armstrong.     (Map  only.) 
*46-12    Strait  of  Canso  Map-area,  N.S.,  by  S.  A.  Ferguson. 
*46-13    Lacorne  Map-area,  Abitibi  County,  Quebec,  by  L.  P.  Tremblay. 
*46-14    Flin  Flon-Mandy  Area,  Manitoba  and  Saskatchewan,  by  G.  H.  Stockwell.     (Two 

maps  and  descriptive  notes.) 
*46-15    Northwest   Bourlamaque,  Abitibi  County,  Quebec,  by  G.  W.  H.  Norman.     (Map 

only.) 
*46-16    Northeast   Bourlamaciue,  Abitibi  County,   Quebec,  by  G.  W.  H.  Norman.     (Map 

only.) 
*46-17    Southwest   Bourlamaque,  Abitibi  County,  Quebec,  by   G.  W.  H.  Norman.     (Map 

only.) 
*46-18    Southeast   Bourlamaque,  Abitibi   County,   Quebec,  by   G.  W.  H.  Norman.     (Map 

only.) 
*46-19     Tramping  Lake    (northern   part),   Manitoba,  by   M.   S.  Stanton.      (Map   only.) 
*46-20    Pleistocene  Deposits  and  Beaches  of  Orillia  Map-area,  Simcoe  and  Ontario  Counties, 

Ontario,  by  R.  E.  Deane. 
*46  21     Northeast  DubuiA'<on,  Abitibi  County,  Quebec,  by  G.  W.  H.  Norman.    (Map  only.) 
*46  22    Cripple  Creek,  Alberta,  bv  0.  A.  Erdman.     (Map  and  descriptive  notes.) 
*46-23     Yellou'knife-Beatdieu  Region,  N.W.T.,  by  Y.  O.  Fortier.     (Map  only.) 
*4(j-24    Rottcnstone  Lake  Area,  Saskatcheivan,  by  J.  B.  Mawdsley. 
*46-25     Upper  Triasinc  Faunas  in  Halficay,  Sikanni  Chief,  Prophet  River  Basins,  Northeast 

British  Columbia,  by  F.  H.  McLearn. 
'^46-26    Morton  Lake,  Manitoba,  by  J.  M.  Harrison.     (Map  only.) 
*43-7      Rouyn-Beauchastel,  Témiscamingue  County,  Quebec,  by  M.  E.  Wilson.     (Maps  only, 

second  edition.) 

National  Museum  of  CAN.-iDA 
English  Publications 

Bulletin  102.  Catalogue  of  Canadian  Recent  Mammals,  by  R.  M.  Anderson. 
Bulletin  103.  Canadian  Dinosaurs,  by  C.  M.  Sternberg. 

Bulletin  105.  List  of  Yukon  Birds  and  Those  of  the  Canol  Road,  by  A.  L.  Rand. 
Bulletin  106.  The  1945  Status  of  the  Pronghorn  Antelope,  Antilocapra  Americana 

(Ord.)  in  Canada,  by  A.  L.  Rand. 
Special  Contribution  46-1.  -Some  Canadian  Fur  Bearers,  by  A.  L.  Rand. 


Bureau  of  Mines 
English  Publications 
811     Limestones  of  Canada,  Part  V— Western  Canada,  by  M.  F.  Goudge. 
814    Petroleum  Fuels  in  Canada,  Deliveries  for  Consumption  1940   to  1944,  by  J.  M. 
Casey. 


*  Indicates  a  mimeographed  report. 
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815     The  Canadian  Mineral  Industry  in  1.945. 

817  Peat  Moss  Deposits  in  Canada,  by  H.  A.  Leverin. 

818  Catalogue  and  Index  of  Bureau  of  Mines  Reports.    (Revised  edition.) 

822    Physical    Properties    of    Canadian    Structural    Tile,  by  J.  G.  Phillips  and  G.  A. 

Kirkendale. 
Folder:  Prospectors'  Identificalion  Cards  and  Application  Forms  1947. 
Folder:   Petroleum  Fuels  in   Canada,  Deliveries  for  Consumption,   Calendar   Year 

1945. 
List  No.  4-1.  Coal  Mines  in  Canada,  1.946. 

List  No.  6-3.  Manufacturers  of  Clay  Products  in  Canada,  1946. 
Memorandum    Series    No.   90.      The    Peat    Moss   Industry   in   Canada,    by    A.    A. 

Swinnerton. 
Memorandum  Series  No.  91.    Clays  and  Shales  of  Prince  Edward  Island,  by  A.  R. 

MacPherson. 
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LANDS,  PARKS  AND  FORESTS  BRANCH 

R.  A.  GIBSON,  DIRECTOR 

During  the  past  year,  Government  expenditures  in  the  Northwest  Territories 
provided  substantial  evidence  of  faith  in  the  potentiahties  of  the  mining  areas 
of  the  Mackenzie  District,  particularly  in  the  field  which  centres  on  Yellowknife. 
Some  of  the  more  important  projects  on  which  outlays  were  made  included  the 
Grimshaw-Great  Slave  Lake  road;  the  hydro-electric  power  development  on 
Snare  River  and  the  transmission  line  to  Yellowknife;  the  improvement  of  the 
Yellowknife  airport  which  now  provides  facilities  for  the  larger  type  of  trans- 
port and  passenger  aircraft;  the  improvement  of  roads,  the  installation  of  water 
and  sewer  services  and  assistance  in  the  construction  of  a  modern  public  school 
and  Red  Cross  hospital  in  Yellowknife,  and  the  construction  of  adequate 
administration  buildings  at  Yellowknife,  Fort  Smith,  and  elsewhere. 

Although  the  number  of  new  claims  staked  in  the  Yellowknife  mining 
area  decreased,  more  intensive  prospecting  and  actual  development  were  under- 
taken. Moreover,  a  great  deal  of  interesting  new  territory  was  brought  into 
the  mining  picture.  The  Eldorado  mine  continued  to  produce  pitchblende 
concentrates  on  a  satisfactory  scale.  With  the  announcement  of  the  Govern- 
ment policy  for  the  mining  of  radio-active  substances,  more  development  in  this 
field  may  be  anticipated.  Imperial  Oil  Limited  continued  the  production  of 
crude  petroleum  and  oil  products  at  Norman  Wells,  but  the  output  is  designed 
to  meet  the  requirements  of  the  local  market. 

For  those  who  are  dependent  on  hunting  and  trapping  for  a  livelihood,  the 
most  significant  improvement  was  the  organization  of  a  forest  protection  and 
game  conservation  service.  Wood  is  utilized  for  a  great  variety  of  purposes 
in  the  Northwest  Territories,  and  as  forests  mature  more  slowly  in  northern 
latitudes  they  must  be  conserved.  The  native  population  and  a  great  many 
of  the  half-breeds  are  totally  dependent  upon  wildlife  for  sustenance.  Their 
only  revenue  is  derived  from  the  pelts  that  they  trade  for  necessities.  Statistics 
indicate  that  the  annual  fur  catch  has  been  declining,  and  the  need  for  a  long 
range  wildlife  management  policy  is  apparent. 

Steps  are  under  way  to  improve  and  extend  the  system  of  education  in  the 
Northwest  Territories.  Plans  include  the  use  of  the  most  modern  methods  of 
teaching,  and  the  extension  of  the  program  to  include  adults.  Concurrently, 
with  the  improvement  of  education,  increased  attention  is  being  devoted  to  the 
welfare  of  the  local  population.  In  this  connection,  the  benefits  derived  from 
family  allowances  are  becoming  apparent. 

The  interdepartmental  Committee  on  Agriculture  in  northwestern  Canada 
has  continued  its  studies,  and  the  reports  issued  by  the  Experimental  Farms 
Service  of  the  Department  of  Agriculture  are  very  encouraging.  It  has  been 
possible  to  assign  more  scientists  to  the  study  of  all  resources,  and  steady 
progress  is  being  made  in  the  mapping  of  the  Northwest  Territories. 

The  past  year  marked  the  retirement  from  the  post  of  Deputy  Minister 
of  Mines  and  Resources  and  Commissioner  of  the  Northwest  Territories  of 
Dr.  Charles  Camsell,  whose  name  has  been  synonomous  with  northern  develop- 
ment for  so  many  years,  tie  has  been  succeeded  by  Dr.  Hugh  L.  Keenleyside, 
who  is  well-known  for  his  interest  in  northern  Canada.  Two  other  veterans  of 
the  Northwest  Territories  Administration,  Austin  L.  Gumming  and  Kenneth 
R.  Daly,  retired  from  the  Northwest  Territories  Council  and  were  replaced  by 
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A/C  Harold  F.  Godwin,  of  the  Royal  Canadian  Air  Force,  and  Louis  de  la  C. 
Audette,  Legal  Adviser,  Department  of  External  Affairs.  John  G.  McNiven, 
manager  of  Negus  Mines  Limited,  Yellowknife,  also  was  appointed  to  the 
Northwest  Territories  Council.  His  appointment  was  the  first  made  from  outside 
the  public  service  to  the  Council  as  at  present  constituted,  and  provides  a 
member  who  is  resident  in  tlie  Territories. 

Administration  in  the  Yukon  was  marked  by  the  retirement  of  Controller 
G.  A.  Jeckell,  who  served  the  Territory  long  and  well.  John  E.  Gibben, 
Stipendiary  Magistrate,  has  been  acting  in  his  stead.  The  re-opening  of  the 
former  Treadwell  Yukon  property  in  the  Mayo  District  by  the  Keno  Hill 
Mining  Company  Limited,  and  increased  exploration  and  development  of 
mineral  properties  at  many  other  places  in  the  Territory,  have  stimulated 
interest  in  the  natural  resources. 

A  desire  on  the  part  of  a  great  many  people,  particularly  from  the  United 
States,  to  travel  to  the  Yukon  and  Alaska  by  way  of  the  Alaska  Highway  has 
been  apparent,  but,  as  there  was  insufficient  overnight  accommodation  available, 
it  was  necessary  to  continue  a  permit  system.  Permits  to  travel  over  the 
highway  were  granted  to  those  having  business  in  the  region,  provided  their 
vehicles  were  roadworthy  and  were  properly  equi]')ped  and  supplied  for  the 
journey.  It  is  the  feeling  of  the  administration  that,  for  the  present,  tourists 
should  be  encouraged  to  travel  to  places  where  better  facilities  are  available. 

Attendance  in  the  National  Parks  has  shown  a  sharp  increase  and  the  totals 
should  soon  exceed  pre-war  figures.  For  many  years  it  was  possible  to  do 
little  more  than  actual  maintenance  of  these  outstanding  national  properties, 
but  during  the  past  year  additional  funds  have  been  provided  for  the  replace- 
ment of  worn-out  and  obsolete  equipment,  so  that  the  standard  of  maintenance 
has  been  improved.  Unfortunately  it  was  impossible  to  obtain  delivery  of  all 
equipment  required.  Satisfactory  labour  Vv'as  increasingly  difficult  to  secure. 
Competing  employers  were  able  to  offer  rewards  which  exceeded  the  prevailing 
rates  upon  which  Government  wages  are  based.  The  aims  of  the  administration 
have  been  the  improvement  and  extension  of  facilities  for  comfortable  travel 
and  accommodation  at  fair  rates.  Concessionaires  were  unable  to  obtain  building 
materials,  as  these  were  rcciuired  to  alleviate  the  current  housing  situation.  In 
the  circumstances,  the  public  camp-grounds  in  the  parks  were  used  by  travellers 
to  a  greater  extent.  Camp-grounds  are  being  made  more  convenient  and  attrac- 
tive and  all  are  equipped  with  camp-stoves,  tables  and  fuel.  In  some  of  the 
largest,  electricity,  running  water,  and  community  refrigerators  with  individual 
lockers  have  been  provided.  Concessionaires  operate  on  the  larger  camp-grounds 
and  cater  to  the  needs  of  travellers. 

Looking  to  the  future,  a  broad  program  of  National  Park  extension  and 
development  is  envisaged.  One  of  the  chief  needs  of  the  National  Parks  system 
is  additional  accommodation  for  travellers  of  limited  means.  If  private  capital 
is  unable  to  make  the  required  investments,  it  may  be  necessary  for  the  Govern- 
ment to  erect  accommodation  and  lease  it  to  concessionaires,  preferably  returned 
service  personnel  who  are  qualified  to  provide  the  services  required.  A 
considerable  extension  of  the  wildlife  conservation  policy,  including  maintenance 
of  a  proper  balance  of  wildlife  and  the  replenishment  of  game  fish,  is  desirable. 
The  improvement  and  extension  of  communication  systems  in  the  parks  should 
be  continued.  Consideration  should  be  given  to  the  recruitment  and  training  of 
personnel  for  the  park  warden  service.  The  principal  highways  leading  to  the 
parks,  and  the  main  avenues  of  travel  in  the  parks,  require  improvement  by 
widening,  hard-surfacing,  and  the  provision  of  new  bridges  where  necessary. 

Municipal    services   might   'be   extended   and   improved   where   there    is    a 
permanent  resident  population.     Adequatcl}^  trained  personnel,  especially  those 
required  for  technical  positions,  should  be  appointed.     To  make  the  National 
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Parks  system  more  truly  representative,  additional  National  Park  areas  of 
suitable  size  and  character,  located  near  the  chief  centres  of  population,  should 
be  established. 

World  War  II  had  a  very  serious  effect  on  the  forest  resources  of  the 
nation,  and  the  work  of  the  Dominion  Forest  Service  is  being  reorganized  to 
an  appreciable  extent  to  meet  the  changing  need  for  leadership  in  the  post-war 
development  field. 

Key  personnel  who  were  engaged  in  war  activities  have  returned  to  duty. 
The  staff  has  been  strengthened  by  the  addition  of  valuable,  trained  personnel. 
It  lias  been  possible  to  acquire  some  much  needed  equipment.  Larger  appropria- 
tions have  been  made  available.  Silvicultural  research  has  been  continued  and 
expanded  on  the  five  forest  experiment  stations.  Additional  demonstration 
work  and  field  surveys  have  been  undertaken.  Important  programs  of  research 
are  being  carried  on  in  the  three  forest  products  laboratories.  In  planning  the 
schedule  of  scientific  work  to  be  carried  on  at  the  laboratories  and  field  station 
of  the  Service,  the  needs  of  provincial  forest  services,  forest  industries,  and  other 
departments  and  organizations  interested  in  research  are  recognized.  The 
results  of  investigations  are  made  available  to  all  interested  agencies. 

During  the  past  year  substantial  progress  has  been  made  in  gathering 
information  on  the  rate  at  which  Canada's  forests  are  reproducing,  in  the 
development  of  methods  of  preparation  of  a  national  forest  inventory,  in 
manufacturing  techniques  for  wood  products,  and  in  the  curtailment  of  forest 
waste. 

From  the  representations  that  are  being  received,  it  is  evident  that  the 
Dominion  is  expected  to  provide  vigorous  leadership  in  the  development  of  a 
national  forest  policy,  with  the  idea  of  ensuring  maximum  yields  of  most 
desirable  wood  products  in  perpetuity,  and  that,  concurrently,  watersheds  may 
be  protected,  wildlife  conser^'ed,  and  healthy  recreation  afforded  to  all. 
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NORTHWEST  TERRITORIES 

The  Northwest  Territories  comprise  that  part  of  the  mainland  of  Canada 
lying  north  of  the  Provinces  of  Manitoba,  Saskatchewan,  Alberta,  and  British 
Columbia  and  east  of  Yukon  Territory,  the  islands  in  Hudson  and  James  Bays 
^nd  in  Hudson  Strait  including  Ungava  Bay.  and  the  vast  Arctic  Archipelago. 
The  estimated  total  land  and  freshwater  area  of  the  Northwest  Territories  is 
1,304.903  square  miles.  According  to  the  1941  census,  the  population  of  the 
Territories  was  12,028,  including  2.284  whites,  4,334  Indians,  5,404  Eskimos,  and 
6  others,  chiefly  Asiatics.  An  estimate  of  the  population  made  in  1947  placed 
the  total  at  15,514,  including  5,527  whites,  4,334  Indians.  5,651  Eskimos,  and 
2  others  (Asiatics). 

The  Commissioner  of  the  Northwest  Territories  in  Council  has  power  to 
make  ordinances  for  the  government  of  the  Northwest  Territories  in  relation  to 
such  subjects  as  are  designated  by  the  Governor  in  Council  under  the  authority 
of  the  Northwest  Territories  Act.   The  seat  of  government  is  in  Ottawa. 

Council 

Commissioner  Hugh  L.  Keenleyside. 

Deputy  Commissioner  Roy  A.  Gibson. 

Members  of  Council       Stuart    T.    Wood,    Robert   A.    Hoey,    John    G. 

McNiven,  Louis  de  la  C.  Audette,  Harold  B. 

Godwin. 
Secretanj  James  G.  Wright. 
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Work  of  Council 

Four  regular  and  nine  special  sessions  of  Council  were  held  during  the  year. 
Assent  was  given  to  the  following  ordinances  and  amendments:  Sanitary  Con- 
trol Ordinance;  School  Assessment  Ordinance;  School  Ordinance;  Local  Admin- 
istrative District  Ordinance. 

In  addition,  matters  of  policy  were  discussed  in  connection  with  the  eastern 
Arctic  Patrol;  Eskimo  affairs;  medical  services  in  Eastern  Arctic;  health  and 
welfare;  hospital  and  medical  services;  Northwest  Game  Act  and  Regulations; 
game  and  fur  situation;  radio  service;  briquetting  of  coal  at  Pond  Inlet;  assist- 
ance to  mining  companies  in  the  construction  of  trunk  roads  and  airports; 
meteorological  requirements;  public  buildings,  and  appointment  of  Territorial 
officers  and  commissioners. 

Dr.  Charles  Camsell,  a  member  of  Council  since  1921  and  Commissioner 
since  1936,  retired  on  superannuation  on  November  15,  1946.  He  was  replaced 
as  Commissioner  of  the  Northwest  Territories  by  Dr.  H.  L.  Keenleyside, 
effective  March  15,  1947.  J.  G.  McNiven  was  appointed  member  of  the  North- 
west Territories  Council  as  of  February  20,  1947,  vice  K.  R.  Daly,  who  resigned 
on  account  of  ill  health.  A/C  H.  B.  Godwin  was  appointed  member  of  the 
Northwest  Territories  Council  as  of  March  31,  1947,  to  replace  A.  L.  Gumming, 
who  also  resigned  on  account  of  ill  health.  L.  de  la  C.  Audette  was  appointed 
member  of  the  Northwest  Territories  Council  on  March  31,  1947, 

Aministration 

The  Lands,  Parks  and  Forests  Branch  is  responsible  for  the  administration 
of  the  various  acts,  ordinances,  and  regulations  pertaining  to  the  Northwest 
Territories.  To  facilitate  departmental  administration,  there  is  a  Superintendent 
for  the  Eastern  Arctic  and  one  for  the  Mackenzie  District.  A  departmental 
agent  is  stationed  at  Fort  Smith,  N.W.T.,  and  this  officer  is  also  Agent  of  Dom- 
inion Lands,  Crown  Timber  Agent,  Mining  Recorder,  Stipendiary  Magistrate, 
and  Marriage  Commissioner.  The  Superintendent  of  Wood  Buffalo  National 
Park  is  also  stationed  at  Fort  Smith,  as  is  the  Sheriff  of  the  Northwest  Terri- 
tories. The  Mining  Recorder,  Agent  of  Dominion  Lands,  and  Crown  Timber 
Agent  for  the  Yellowknife  Mining  District,  which  includes  what  was  formerly 
known  as  the  Great  Bear  Lake  Mining  District,  is  situated  at  Yellowknife. 
The  Mining  Recorder  for  unorganized  districts  is  located  at  Ottawa,  and 
Sub-Mining  Recorders  are  also  located  at  Ottawa,  Edmonton,  Fort  Simpson, 
Fort  Norman,  Aklavik,  Coppermine  and  Port  Radium. 

Medical  Officers 

Under  the  provisions  of  Order  in  Council  (P.C.  6495)  of  October  12,  1945, 
the  control  and  supervision  of  that  part  of  the  public  service  administering  the 
medical  care  and  hospitalization  of  Indians,  including  Eskimos,  together  with 
the  staff  employed,  equipment,  and  other  physical  assets  used  in  connection 
therewith,  were  transferred  from  the  Department  of  Mines  and  Resources  to 
the  Department  of  National  Health  and  Welfare  as  from  November  1,  1945. 

Although  the  medical  staff  of  the  Department  of  Mines  and  Resources  was 
absorbed  by  the  Department  of  National  Health  and  Welfare,  the  Government 
medical  officers  in  the  Territories  continued  to  represent  the  Department  of 
Mines  and  Resources  in  the  administration  of  Public  Health  and  other  related 
ordinances  and  also  in  connection  with  the  health  of  all  residents  of  the 
Territories  other  than  Indians  and  Eskimos.  All  doctors  have  been  appointed 
coroners  and  medical  health  officers  under  the  Public  Health  Ordinance.  Some 
of  the  doctors  patrol  outlying  areas  and  all  make  use  of  the  Northwest 
Territories  radio  system  in  prescribing  for  those  who  are  unable  to  obtain 
treatment  at  the  medical  centre. 
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Hospitals 

During  the  year,  11  hospitals  were  operated  in  the  Territories,  9  by  missions 
of  the  Roman  Cathohc  Church  and  the  Church  of  England  in  Canada  and 
2  by  mining  companies  at  Yellowknife  and  Port  Radium.  Hospital  facilities 
were  also  provided  by  private  enterprise  at  Norman  Wells  for  those  engaged 
on  the  Canol  Project  and  related  activities. 

The  mission  hospitals  were  situated  at  Fort  Smith,  Fort  Resolution,  Hay 
River  (sick  bay),  Fort  Simpson,  Aklavik  (2),  Rae,  Chesterfield,  and  Pangnirtung. 
By  special  arrangement,  the  Northwest  Territories  Administration  paid  the 
mission  hospitals  $2.50  per  diem  for  the  care  of  indigent  whites  and  half-breeds 
who  were  admitted  on  the  recommendation  of  the  resident  medical  officers.  In 
the  case  of  patients  suffering  from  venereal  disease,  S3  was  paid  for  in-patients, 
and  SI  per  diem  for  out-patients.  The  aged  and  infirm  are  cared  for  in  industrial 
homes  operated  in  conjunction  with  the  mission  hospitals  at  Aklavik,  Chesterfield, 
and  Pangnirtung.  These  inmates  were  also  admitted  on  the  recommendation 
of  the  Government  medical  officer,  and  the  missions  received  $200  per  person 
per  annum  for  their  care  and  maintenance  until  January  1,  1947,  when  payment 
was  increased  to  $400  per  person  per  annum.  During  the  year,  the  sura  of 
$16,291.74  was  expended  for  the  care  of  destitute  patients  in  the  hospitals, 
representing  approximately  6,875  days  of  treatment.  Thirty-eight  patients  were 
accommodated  in  the  industrial  homes  at  a  total  cost  of  $6,875.47,  and  nine 
insane  j^atients,  together  witli  a  number  of  indigents,  were  treated  in  provincial 
institutions  at  a  cost  of  $5,358.36.  The  above  figures  do  not  include  tlie  amounts 
paid  by  the  Indian  Affairs  Branch  for  services  to  Indians  only.  A  considerable 
drop  in  expenditure  was  effected  by  the  action  of  the  Department  of  National 
Health  and  Welfare  in  taking  over  tlie  hospitalization  of  Eskimos. 

Schools 

Residential  and  day  school?  are  oj^eratcd  bv  the  Cluu'ch  of  England  and 
the  Roman  Catholic  missions.  The  residential  schools  are  located  at  Fort 
Resolution,  Fort  Providence,  and  Aklavik  (2),  and  the  mission  day  schools  are 
located  in  the  principal  settlements.  Owing  to  the  nomadic  tendencies  of  the 
natives,  some  of  the  day  schools  in  the  outlying  areas  are  operated  only  during 
periods  of  the  year  when  the  natives  are  in  the  vicinity.  During  the  year, 
135  children  attended  the  residential  schools  and  411  pupils  attended  the  day 
schools.  Public  schools  were  operated  at  Fort  Smith  and  Yellowknife  and 
were  attended  by  a  total  of  181  pupils. 

Grants  totalling  $26,351.51  were  paid  to  the  various  schools  and  for  the 
maintenance  of  indigent  children  in  the  residential  schools.  Quantities  of  school 
supplies  were  also  furnished. 

As  the  Northwest  Territories  Administration  is  responsible  for  the  welfare 
of  all  Eskimos,  arrangements  have  been  made  for  the  maintenance  of  a  number 
of  destitute  children  in  the  residential  schools  at  Fort  George,  Quebec,  and 
Moose  Factory,  Ontario.  School  supplies  were  also  furnished  to  a  number  of 
mission  schools  operated  within  Eskimo  territory  of  the  Province  of  Quebec. 

The  above  figures  do  not  include  amounts  paid  by  the  Indian  Affairs  Branch 
for  the  maintenance  of  Indian  children. 

During  the  year,  the  school  inspector  made  an  inspection  of  the  educational 
facilities  in  the  Mackenzie  District,  and  steps  are  being  taken  to  implement 
the  recommendations  made  following  this  tour  of  inspection.  Plans  were  also 
drawn  up  for  the  construction  of  a  modem  public  school  at  Yellowknife,  with 
provision  for  instruction  in  several  lines  of  vocational  training. 
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Law  and  Order 

Law  and  order  in  the  Territories  are  maintained  by  the  Royal  Canadian 
Mounted  Police.  Detachments  are  stationed  at  the  more  important  settlements 
and  extensive  patrols  arc  made  to  outlying  areas.  To  facilitate  the  adminis- 
tration of  justice,  four  Stipendiary  Magistrates  and  several  Justices  of  the  Peace 
have  been  appointed. 

Eastern  Arctic  Patrol 

The  Eastern  Arctic  Patrol  for  1946  sailed  from  Montreal  on  July  6  on 
the  Hudson's  Bay  Company  vessel  R.M.S.  Nascopie.  After  calling  at  posts  on 
Hudson  Strait  and  on  the  west  coast  of  Hudson  Bay,  the  vessel  reached 
Churchill,  Manitoba,  on  August  14.  Passengers  were  exchanged  and  coal, 
freight,  and  supplies  were  loaded  for  the  northern  part  of  the  voyage.  Stops 
were  made  at  nineteen  ports  of  call  and  the  distance  covered  before  returning 
to  Montreal  on  October  3  was  10,600  miles.  J.  G.  Wright,  Superintendent  of 
the  Eastern  Arctic,  Bureau  of  Northwest  Territories  and  Yukon  Affairs,  was 
Officer  in  Charge  of  the  Patrol. 

Medical  arrangements  connected  with  the  patrol  were  in  charge  of 
Dr.  H.  W.  Lewis,  of  the  Department  of  National  Health  and  Welfare,  which 
is  responsible  for  the  medical  care  and  hospitalization  of  Indians  and  Eskimos. 
Dr.  George  Hooper,  of  Ottawa,  joined  the  Patrol  at  Churchill  and  acted  as 
surgeon  on  the  northern  i)ortion  of  the  voyage,  which  included  calls  at  the 
only  two  hospitals  in  the  region — the  Roman  Catholic  mission  hospital  at 
Chesterfield  and  the  Anglican  mission  hospital  at  Pangnirtang.  By  arrangement 
with  the  Canadian  National  Institute  for  the  Blind,  an  eye-specialist  group  again 
accompanied  the  Patrol.  Dr.  J.  F.  A.  Johnston,  a  Toronto  ophthalmologist, 
headed  the  eye  group  sailing  from  Montreal  and  was  relieved  at  Churchill  by 
Dr.  W.  L.  Crewson,  of  Hamilton,  who  was  in  charge  of  this  work  in  1945.  This 
group  improved  the  vision  of  many  Eskimos.  The  ship's  dentist  treated  a 
number  of  patients  at  all  ports  of  call.  The  Department  of  National  Health 
and  Welfare  supplied  X-ray  equipment  and  Dr.  Lewis  and  his  associates  were 
able  to  take  over  1,500  chest  X-ray  plates  as  part  of  a  general  survey  of 
tuberculosis  conditions  among  the  Eskimos. 

The  health  of  the  Eskimos  was  found  to  be  generally  good  although  in  some 
areas  there  appeared  to  be  a  high  infant  mortality.  It  is  hoped  that  this 
condition  can  be  alleviated  in  future  by  the  sup{)lying  of  proper  foods  for 
small  children. 

The  Nascopie  and  auxiliary  schooners  carried  mail  and  medical  and  other 
supplies  to  all  ports  in  the  Eastern  Arctic,  and  relief  personnel  for  Royal 
Canadian  Mounted  Police  detachments  and  weather  and  radio  stations.  Several 
buildings  at  the  air  base  at  Southampton  Island  were  dismantled  and  moved 
to  Chesterfield  for  transhipment  to  Baker  Lake  and  re-erection  as  a  group  of 
ten  buildings  to  comprise  an  Arctic  research  station.  Unfortunately,  owing  to 
transportation  difficulties  in  the  Arctic,  they  did  not  reach  Baker  Lake  in  time 
to  be  erected  before  winter  set  in. 

A  radio  transmitter  was  installed  at  the  Royal  Canadian  ]\Iounted  Police 
post  at  Dundas  Harbour,  which  had  been  without  radio  communication  with 
the  outside  world  for  the  past  year. 

Through  the  co-operati(m  of  the  Royal  Canadian  Air  Force,  the  Officer  in 
Charge  of  the  Patrol,  accompanied  by  the  medical  and  eye  group,  was  flown 
from  Churchill  to  Eskimo  Point  and  Baker  Lake,  points  not  visited  by  the 
Nascopie. 
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Liquor  Permits 

Operation  of  the  Territorial  liquor  stores  at  Yellowknife  and  Fort  Smith 
was  continued  by  the  Saskatchewan  Liquor  Board  as  agent  for  the  Northwest 
Territories  Administration.  Additional  quantities  of  liquor  became  available 
during  the  year,  permitting  an  increase  in  quantities  rationed  to  individual 
permittees.  There  was  a  substantial  gain  in  the  business  at  the  Yellowknife 
store.  The  beer  sales  at  the  store  and  at  licensed  hotel  premises  in  the  settle- 
ment increased  more  than  300  per  cent.  The  volume  of  business  at  the  Fort 
Smith  store  also  increased,  but  not  to  the  same  extent  as  at  Yellowknife. 

Net  profits  from  the  operation  of  the  liquor  stores  during  the  fiscal  year 
amounted  to  $206,227.77  as  compared  to  $125,485.01  in  1945-46.  Profits  from 
the  Yellowknife  store  were  $158,620.29  and  from  the  Fort  Smith  store,  $47,607.48. 
Profits  from  liquor  sales  and  permit  fees  in  the  Mackenzie  District,  together 
with  $3,330  derived  from  fines  under  the  Territorial  Liquor  Ordinance,  were 
placed  in  the  special  liquor  account  for  Territorial  purposes.  The  balance  in 
this  account  as  of  March  31,  1947,  was  $587,957.74.  The  sum  of  $94  was 
obtained  from  the  sale  of  liquor  permits  issued  at  Ottawa. 

During  the  fiscal  year,  5,345  Class  ''A"  annual  permits  were  issued  in  the 
Northwest  Territories.  Liquor  permits  issued  at  Ottawa  were  4  Class  "B"  per- 
mits covering  sacramental  wine  and  48  Class  "C"  permits  authorizing  the 
importation  of  limited  quantities  of  spirits,  wine,  and  beer.  Sales  at  the  Terri- 
torial liquor  stores  during  the  fiscal  year  were  approximately  9,220  gallons  of 
spirits,  1,352  gallons  of  wine,  9  gallons  of  ale  and  stout,  and  101,050  gallons  of 
beer.  Importation  permits  covered  98  gallons  of  spirits,  192  gallons  of  wine, 
and  105  gallons  of  beer. 

Lands  and  Timber 

Land  Sales. — Twenty-five  settlement  lots  were  sold  and  patented  as  fol- 
lows: Aklavik  (Pokiak  Subdivision)  4;  Arctic  Red  River  2;  Fort  Norman  2; 
Fort  Smith  2;  Hay  River  12;  Taltson  River  3.  In  addition,  one  group  lot  com- 
prising 97-6  acres  was  sold  in  Group  862. 

Leases  and  Permits  to  Occupy  {Surface  Rights). — There  are  now  in  force 
632  leases  and  permits  to  occupy.  Of  these,  542  are  for  land  in  the  Yellowknife 
Administrative  District  and  the  remainder  for  land  at  various  points  through- 
out the  Northwest  Territories.  The  types  of  leases  and  permits  are  as  follows: 
residential  and  business  purposes  607;  agricultural  leases  13;  grazing  leases  3; 
fur-farm  leases  9.  Leases  are  authorized  by  Order  in  Council  and  generally  are 
issued  for  a  term  of  five  years,  with  a  renewal  option  for  a  further  five  years. 
Permits  to  occupy  unsurveyed  Dominion  Lands  are  issued  subject  to  cancel- 
lation upon  the  serving  of  a  stipulated  notice. 

Assignments. — During  the  year,  50  assignments  affecting  lands  were  regis- 
tered in  the  Department. 

Hay  Permits. — Five  hay  permits  were  issued  under  which  83  tons  of  hay 
were  cut. 

Timber. — Ninety-six  timber  permits,  exclusive  of  those  granted  in  con- 
nection with  timber  berths,  were  issued  authorizing  the  cutting  of  4,880  linear 
feet  of  timber,  20,000  feet  board  measure  of  lumber,  205  fence  posts,  and  5,397 
cords  of  wood.  Of  these  permits,  41  were  issued  free  of  dues  to  educational, 
religious,  and  charitable  institutions;  to  settlers  for  domestic  use,  and  to 
Government  Departments.  Twenty-four  timber  berth  permits  were  granted  dur- 
ing the  year  and  2,373,744  feet  board  measure  of  lumber  were  manufactured, 
together  with  105,557  linear  feet  of  timber  and  3,223  cords  of  wood. 

Revenue. — Total  revenue  derived  from  lands,  timber,  grazing  and  hay  was 
$42,671.78. 
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Forest  and  Wildlife  Conservation 

The  relatively  dry  summer  of  1946  and  low  water  levels  throughout  the 
Mackenzie  District  in  general  created  fire-hazard  conditions  requiring  close 
supervision  by  the  Forest  and  Wildlife  Service.  Fifty-eight  forest  fires  were 
reported  during  the  year,  of  which  48  occurred  along  waterways  and  other 
routes  of  travel.  Many  of  them  were  attributable  to  the  failure  of  travellers 
to  extinguish  camp-fires.  The  three  most  serious  fires  destroyed  valuable  forest 
cover  in  the  Point  Separation  area,  Mackenzie  Delta;  in  the  Providence  District; 
and  south  and  west  of  Fort  Resolution.  A  large  number  of  fires  occurred  in  the 
mining  and  prospecting  areas  of  the  Yellowknife  district. 

The  protection  service  established  in  the  Mackenzie  District  during  1945 
under  the  immediate  direction  of  E.  G.  Oldham,  Superintendent  of  Forest  and 
Wildlife  Management,  was  strengthened  by  the  addition  of  a  forest  engineer, 
J.  S.  Prescott,  and  a  number  of  new  park  wardens.  The  Mackenzie  River  area 
has  been  divided  into  five  districts  for  the  purpose  of  convenient  supervision 
and  fire  suppression,  as  follows:  Aklavik,  Fort  Norman,  Fort  Simpson,  Fort 
Resolution,  and  Yellowknife. 

Under  the  direction  of  the  Department  of  Public  Works,  park  wardens' 
cabins  were  erected  at  Fort  Resolution,  Fort  Simpson,  and  Fort  Norman.  Sup- 
plies were  also  delivered  to  Aklavik  for  erection  of  a  cabin  at  that  point.  The 
new  park  wardens  were  given  a  period  of  training  at  Fort  Smith  under  the 
direction  of  the  Superintendent  and  were  assigned  to  the  above  districts  in 
September,  1946.  The  wardens  were  equipped  with  small  patrol  boats  and 
modern  fire-fighting  equipment.  Arrangements  were  made  to  establish  a  park 
warden  in  the  Yellowknife  area  in  1947.  The  latter  officer  will  be  provided  with 
a  heavy-type  boat  suitable  for  use  on  Great  Slave  Lake  in  transporting  crews 
and  equipment  in  connection  with  fire-suppression  work  in  the  Fort  Rae  and 
Yellowknife  areas. 

One  patrol  boat  only,  the  M.B.  Caribou,  of  about  ten  tons,  was  available 
for  use  on  the  Mackenzie  River  for  fire-suppression  purposes  during  1946.  Three 
specially-designed  tunnel  type  launches  ordered  for  use  on  the  Mackenzie, 
Slave,  and  Liard  Rivers  were  not  delivered  due  to  difficulty  in  obtaining  the 
necessary  construction  materials. 

The  total  area  burned  during  the  year  was  estimated  at  1,452,487  acres, 
of  which  285,883  acres  contained  timber  having  an  estimated  merchantable 
value  of  $223,497.  Much  of  the  area  burned  contained  immature,  potentially 
merchantable  timber  which  provided  cover  for  the  wildlife.  Forest  fires  are  to 
a  large  degree  responsible  for  the  reduction  in  the  beaver  and  muskrat  population 
in  many  valuable  fur  districts.  The  natural  food  of  many  big  game  animals  has 
also  been  destroyed.  These  conditions  have  an  important  bearing  upon  the 
livelihood  of  the  natives,  who  of  necessity  have  had  to  depend  more  and  more 
on  the  barren  ground  caribou  for  food  and  clothing. 

A  Fox-Moth  aeroplane  was  chartered  and  made  available  to  the  Super- 
intendent of  Forest  and  Wildlife  Alanagement  for  reconnaissance  purposes 
throughout  the  summer.  The  aircraft  was  used  to  transport  crews  and  fire- 
suppression  equipment.  The  organization  succeeded  in  extinguishing  a  number 
of  fires  before  they  assumed  serious  proportions. 

Fur  Production 

There  was  a  noticeable  increase  in  the  number  of  muskrat  pelts  taken  as 
compared  with  the  previous  year.  The  yield  of  muskrat  pelts  in  1946  was 
valued  at  $448,912,  as  against  $288,248  iii  1945.  There  was  a  slight  increase 
in  the  number  of  beaver  taken.  A  very  noticeable  decrease  in  the  number  of 
fox,  lynx,  and  mink  was  apparently  due  to  cyclic  causes. 
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A.  W.  F.  Banfield,  of  the  National  Parks  Bureau,  carried  out  a  preliminary 
investigation  of  the  muskrat  habitat  of  the  ]\Iackenzie  Delta  in  preparation  for 
a  more  extensive  biological  survey  to  be  undertaken  next  year.  Evidence  of 
a  local  disease  affecting  the  muskrat  was  obtained,  and  the  subject  has  been 
noted  for  investigation  during  the  course  of  the  biological  survey. 

The  close  season  for  the  taking  of  marten  remained  in  effect  throughout 
the  year.  Some  evidence  was  produced  indicating  an  increase  in  the  marten 
population  in  some  of  the  remote  districts,  but  the  general  situation  throughout 
the  extensive  hunting  grounds  docs  not  seem  to  warrant  any  relaxation  of  the 
close  season  provision. 

The  trapping  of  beaver  with  a  bag  limit  of  ten  animals  to  native  and  resident 
trappers  was  permitted  in  that  part  of  the  Mackenzie  District  north  and  west  of 
the  Liard  River  and  west  of  the  Yellowknife  Game  Preserve.  The  reports 
indicate  some  improvement  in  the  beaver  situation  in  this  territory.  Elsewhere 
conditions  have  not  improved  to  such  an  extent  that  modification  of  the  close 
season  provisions  of  the  regulations  could  be  justified. 

AVooD  Buffalo  Park 

Conclusive  evidence  of  the  serious  damage  to  forests  in  the  northern  area 
of  the  park  due  to  fires  that  occurred  during  the  years  1943  and  1945  was  found 
during  extensive  investigations.  It  is  estimated  a  minimum  of  fifty  per  cent 
of  the  timbered  area  was  burned  from  1941  to  1945  inclusive.  The  extensive 
damage  to  the  forest  cover  resulted  in  total  destruction  of  the  beaver  and 
muskrat  habitat  in  certain  areas  and  immeasurable  loss  to  the  native  population 
through  diminishing  fur  returns.  The  lack  of  transportation  facilities,  the 
absence  of  suitable  roads  and  trails,  and  inability  to  obtain  labour  during  the 
war  years  had  made  fire  prevention  work  impossible. 

The  road  between  Fort  Fitzgerald  and  the  Government  Station  at  the  Hay 
Camp  on  the  Slave  River,  a  distance  of  32  miles,  was  reconstructed  under  the 
direction  of  J.  H.  Atkinson.  Two  dump  trucks  and  two  general  utility  trucks 
were  purchased  for  use  on  this  road  program.  In  addition,  a  D-7  Caterpillar 
tractor  and  angledozer  was  rented  and  used  for  a  period  of  two  months.  It  is 
the  intention  to  extend  the  roads  and  trails  as  needed  to  facilitate  the  patrolling 
and  supervising  of  the  park  area. 

The  work  program  also  included  the  construction  of  new  cabins  for 
accommodation  of  park  wardens  at  Chipewyan;  on  the  south  side  of  the  Peace 
River  near  Fifth  Meridian;  at  the  Government  Station  at  Hay  Camp;  and  at 
the  intersection  of  Salt  River  Road  with  the  Little  Buffalo  River. 

Observations  made  at  various  times  during  the  year  showed  that  the  greater 
part  of  the  buffalo  population  was  occujning  grazing  areas  in  the  southern  part 
of  the  park  to  the  north  and  west  of  Baril  Lake  and  Lake  Claire.  A  few  small 
buffalo  herds  remain  in  the  northeasterly  part  of  the  park  and  a  herd  of  about 
two  hundred  animals  is  located  between  the  Slave  and  Taltson  Rivers  within 
the  boundaries  of  the  Slave  River  Game  Preserve. 

Following  investigations  made  at  various  times  during  the  year,  the 
Superintendent  estimated  the  buffalo  population  at  7,500  head.  These  animals 
are  healthy  and  the  number  of  calves  was  estimated  at  between  twenty  and 
thirty  per  cent.  Notwithstanding  the  severe  drought  conditions  that  have  existed 
in  recent  years  the  Superintendent  advised  that  there  was  no  evidence  of 
over-grazing.  Fifty-five  aged  and  outcast  animals  were  killed  during  the  winter 
to  provide  meat  for  needy  natives  and  for  distribution  to  missions  and  hospitals 
maintained  and  operated  in  the  interests  of  the  native  population. 
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Except  for  a  slight  increase  in  the  number  of  muskrat  pelts,  there  was  a 
reduction  in  all  classes  of  fur  taken  by  Treaty  Indians  and  half-breeds  who 
were  ])rivileged  to  hunt  anrl  trap  in  the  Park. 

Northwest  Game  Regulations 

By  Order  in  Council  (P.C.  5114)  dated  December  12,  1946,  amendments 
to  the  Northwest  Game  Regulations  were  made  as  follows: — 

(a)   The  open  season  for  the  taking  of  muskrats  north  of  the  Arctic  Circle 

will  terminate  on  the  8tli  day  of  June  instead  of  the  former  date,  the 

15th  day  of  June. 
(5)   The  killing  of  moose,  mountain  sheep,  or  mountain  goat  of  the  female 

sex  was  prohibited, 
(c)   The  killing  of  male  moose,  mountain  sheep,  or  mountain  goat  under  one 

year  of  age  was  prohibited. 
{d)   The  sale  of  moose  meat  was  prohibited. 

General 

Seven  fur  farms  were  licensed  to  operate  in  the  Northwest  Territories  during 
the  fiscal  year. 

Comparative  figures  of  the  number  of  big  game  animals  and  birds  taken 
during  the  licence  vears  ended  June  30,  1945  and  1946,  follow: — 


Year  ended  June  30 

19462 

1945' 

Big  Game — 

28,212 

1 

595 

13 

2 

10,077 

423 

446 

548 

1 ,  620 

6,173 

28.704 

44 

790 

44 

Goat                               

5 

Game  Birds — 

11,850 

656 

198 

489 

696 

5,945 

Licences,  Permits  and  Revenue. — Comparative  statement  of  licences  and 
permits  issued  and  revenue  derived  under  the  Northwest  Game  Act. 


Licences  Year  ended 
June  30 


Hunting  and  Trapjnng — 

Resident 

■Gam,e  Bird 

Trading  and  Trafficking — 

Resident 

Non-resident 

Non-resident — (non-British) 
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Permits  Year  ended 

June  30 

19472 

1946' 

11 

8 

1 

2 

10 

5 

4 

3 

263 

476 

214 

296 

To  establish  trading  posts  in  Northwest  Territories 

To  take  animals  for  propagation  purposes 

To  take  migratory  birds 

To  take  scientific  specimens 

To  take  (10)  beaver 

To  Indians  to  hunt  and  trap  in  Wood  Buffalo  Park. . 


1  These  figures  may  differ  slightly  from  those  recorded   in  the  Annual   Report  for   1945-46 
because  of  additional  returns  received  after  that  report  was  printed. 

2  Subject  to  revision   as  additional   returns  are  received. 

Revenue. — Revenue   under   Northwest  Game   Act   for   fiscal   years   ended 
March  31,  1946  and  1947,  is  shown  hereunder: — 


Fiscal  Year 


1946-47 


1945-46 


Hunting  licences 

Trading  licences 

Bird  licences 

Fur  farm  licences 

Trading  post  permits 

Sale  of  furs 

Fur  export  tax 

Permit  to  export  live  fur  bearers. 
Fines  and  forfeitures 


$      900  00 

1,580  00 

102  00 

13  00 

7  00 

6,893  80 

90,894  44 


3  00 


Sub-total. 


Revenue  under  the  Businesses,  Callings,  Trades  and  Occupations  Licence 

Ordinance,  fiscal  year  ended  March  31,  1947 

Sale  of  buffalo  hides 


100,393  24 


8,915  57 
795  00 


Total. 


110,103  81 


$      994  00 

1,386  90 

78  00 

15  00 

6  00 

3,341  50 

56,834  64 

100  30 

90  00 


62,846  34 


5,875  50 
741  00 


69,462  84 


Infractions  of  Game  Laws. — There  were  5  prosecutions  for  infractions  of 
the  game  laws.    Convictions  were  secured  in  4  cases. 

Reindeer 

The  herding  of  reindeer  as  a  native  industry  in  northern  Canada  is  being 
fostered  by  the  Dominion  Government  through  the  Northwest  Territories 
Administration.  The  enterprise  commenced  with  the  delivery  in  1935  of  a  herd 
of  2,370  reindeer  from  Alaska  to  a  reserve  on  the  east  side  of  the  Mackenzie 
Delta.  There  are  now  a  main  herd  on  the  reserve  and  a  subsidiary  herd  about 
200  miles  eastward  near  the  mouth  of  the  Anderson  River.  The  field  organiza- 
tion consists  of  about  20  men  for  supervision,  labouring,  and  herding,  with 
buildings,  corrals,  boats  and  other  needed  equipment.  Wireless  communication 
is  used  to  a  large  extent.  The  herders  are  mainly  Eskimos,  assisted  by  two 
Laplanders. 

At  the  roundup  of  the  herds  in  July,  1946,  there  were  4,114  deer  in  the  main 
herd  and  2,402  head  in  the  Anderson  River  herd.  In  the  autumn  of  1946,  the 
usual  donation  of  100  carcasses  was  made  to  the  mission  hospitals  and  residen- 
tial schools  at  Aklavik.   Other  reductions  for  meat  purposes  amounted  to  more 
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than  300  head,  and  in  addition,  ordinary  losses  from  sickness,  injury,  and 
predators  occurred.  The  revenue  from  tlie  sale  of  reindeer  products  (meat  and 
skins)  during  the  fiscal  year  amounted  to  $7,480.56.  Skins  shipped  to  the  Eastern 
Arctic  numbered  220. 

Investigations  with  a  view  to  determining  the  best  methods  of  developing 
the  reindeer  industry  in  the  interests  of  the  natives  were  continued  during  the 
year.  Efforts  are  being  made  to  secure  improved  field  management,  to  recruit 
more  young  natives  for  reindeer  training,  to  improve  the  technique  of  handling 
large  herds,  and  to  develop  a  suitable  procedure  for  marketing,  storing,  and 
shipping  surplus  reindeer  products.  A  recheck  of  the  range  is  to  be  undertaken. 

Mining 

Mining  and  prospecting  in  the  Northwest  Territories  during  the  year  were 
confined  mainly  to  the  Yellowknife  area,  although  a  revival  of  prospecting 
interest  in  the  area  immediately  to  the  west  of  Hudson  Bay  was  evident.  This 
area  had  been  dormant  for  many  years  but  during  1945  representatives  of  one 
of  the  large  mining  companies,  the  Hudson  Bay  Mining  and  Smelting  Company 
Limited,  staked  and  recorded  80  mineral  claims  scattered  over  a  fairly  large 
area.  Additional  prospecting  and  development  work  was  carried  on  during  1946. 
There  was  also  a  revival  of  interest  in  the  sub-Arctic  region  between  Bathurst 
Inlet  and  the  Arctic  Circle.  Considerable  exploration  was  done  and  upwards  of 
100  claims  were  recorded  in  this  area. 

Progress  was  made  on  two  projects  which  are  expected  to  influence  the 
development  of  mineral  resources  in  the  Northwest  Territories,  namely  the 
Grimshaw-Hay  River  road  which  is  expected  to  be  completed  by  the  end  of 
1947,  and  the  Snare  River  hydro-electric  power  development,  which  is  scheduled 
for  completion  by  the  end  of  1948. 

The  number  of  mineral  claims  staked  and  recorded  in  the  Territories  during 
the  year  was  considerably  less  than  in  the  preceding  year.  Interest  was  transj 
ferred  to  the  development  of  claims  staked  in  previous  years.  This  situation 
was  illustrated  by  the  number  of  Certificates  of  Work  issued,  which  increased 
more  than  fifty  per  cent  during  the  12  months  ended  March  31,  1947.  The  total 
revenue  derived  from  fees  collected  under  the  various  mining  regulations  for 
the  year  ended  March  31,  1947,  amounted  to  $222,908.45,  as  compared  to 
$184,019  for  the  previous  year.   The  1946-47  revenue  was  divided  as  follows: — 

Quartz  Mining — 

General  fees $  99.867  46 

Leases 2 ,  460  20 

Royalties 3 ,  976  10 

Miner  licences  and  renewals 61 ,  937  2."( 

$168,241  01 

Petroleum  Natural  Gas — • 

Leases 2 ,  132  56 

Royalties  and  Government  share  in  production 

of  the  "Proven  Field" 52,362  88 

54,495  44 

Coal— 

Permits 26  00 

Gravel — 

Permits 146  00 

$222,908  45 

In  August,  1946,  the  Con  and  Rycon  mines  were  again  brought  into  pro- 
duction after  a  shutdown  of  over  three  years  and,  together  with  the  Negus 
mine,  which  was  in  production  for  the  whole  year,  contributed  to  a  very  marked 
increase  in  the  total  gold  and  silver  production  of  the  Territories.   The  Thomp- 
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son-Lundraark  and  Philmore  Yellowknife  (successors  to  International  Tungsten) 
mines,  which  also  were  shut  down  during  the  war  period,  were  reported  as  being- 
in  preparation  to  resume  production.  Development  work  on  the  Giant  Yellow- 
knife  ])roperty  was  further  advanced.  Two  shafts,  situated  one  mile  apart  and 
520  feet  and  409  feet  deep,  respectively,  were  completed,  in  addition  to  4,000  feet 
of  lateral  development.  It  was  reported  that  a  plant  capable  of  milling  500  tons 
a  day  would  be  in  operation  some  time  during  1947.  A  careful  geological 
investigation  led  to  a  deep  drilling  program  on  the  "Con"  and  Negus  properties 
jointly  financed  by  the  two  companies  and  it  was  reported  that  at  a  depth  of 
more  than  2,000  feet  a  large  ore  body,  presumed  to  be  the  extension  of  the  Giant 
ore  body,  was  discovered.  The  owners  of  several  other  promising  prospects 
were  engaged  in  shaft  sinking  and  underground  development. 

Work  on  the  Crestaurum  development,  situated  at  the  northern  end  of  an 
extension  to  the  Giant  Road,  was  suspended  after  a  shaft  had  been  sunk  to  a 
depth  of  421  feet,  and  300  feet  of  lateral  work  had  been  done.  No  reasons  were 
advanced  for  this  step,  but  it  was  assumed  that  a  shortage  of  labour  and  sup- 
plies was  responsible.  It  was  expected  that  this  property  would  be  reopened 
when  labour  became  more  plentiful  and  hydro-electric  power  became  available. 

The  Yellowknife  field  in  general  showed  steady  expansion,  and  major 
development  work  was  being  carried  on  in  the  Indjn  Lake  and  Beauiieu  River 
areas.  Reports  of  a  new  rich  find  led  to  considerable  staking  in  the  vicinity  of 
MacKay  and  Courageous  Lakes,  a  new  area  about  150  miles  northeast  of 
Yellowknife.  Operations  were  continued  at  the  pitchblende-silver  property  of 
Eldorado  Mining  and  Refining  (1944»  Limited  throughout  the  year.  About  200 
people  were  employed  and  the  concentrates  produced  were  shipped  to  Port 
Hope,  Ontario,  for  refining.  Production  figures  were  not  available  for 
publication. 

Value  of  ]Mixer.\l  Production 

The  value  of  mineral  production  in  the  Northwest  Territories  for  the  past 
four  years,  together  with  the  total  value  of  production  since  1938  to  date,  is 
indicated  by  the  following  figures  which  have  been  supplied  by  the  Dominion 
Bureau  of  Statistics: — 


1943 

1944 

1945 

1946 

Total 

Production 

to  end  of 

1946 

Gold 

$ 

2,272.732 
5,996 

$ 

799,838 
5,881 

$ 

333,218 
956 

$ 

860,685 
5,113 

15  204  304 

Silver 

842,636 

Lead 

490 

Copper 

1,428 

24,102 

Tungsten 

729 
t 
400,201 
335 

37,674 

Pitchblende  products 

Cnide  petroleum 

t 
632,587 
335 

t 
136,303 
335 

t 
173,392 
335 

5,805,423t 
1,818.496 

Natural  gas 

3,595 

2,679,993 

1,440,069 

470,812 

1,039,525 

23,736,720 

t  The  value  of  pitchblende  products,  including  radium  and  uranium,  for  the  years  1942  to  1946,  inclu- 
sive, is  not  available  foi-  publication. 


During  the  fiscal  year,  1.028  miner's  licences  and  1,169  renewals  of  miner's 
licences  were  sold;  5,715  quartz  grants  were  issued,  and  5,806  assignments  and 
transfers  of  mineral  claims  were  recorded.  In  addition  to  the  above,  15  leases 
comprising  810-80  acres  were  issued  under  the  Quartz  Mining  Regulations. 
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Coal. — There  were  no  coal  mining  leases  in  force  during  the  year,  but  three 
domestic  coal  mining  permits  were  in  force  in  the  unorganized  districts  of  the 
Territories. 

Petroleum  and  Natural  Gas. — All  permits  issued  under  the  regulations 
approved  by  Order  in  Council  P.C.  2904,  dated  April  27,  1944,  and  comprising 
2,241,638  acres  on  the  Mackenzie  River  in  the  vicinity  of  Norman  Wells,  were 
abandoned  after  an  extensive  but  unproductive  exploratory  drilling  program 
had  been  carried  out.  After  these  abandonments,  only  one  permit  issued  under 
the  regulations  remained.  This  permit  comprised  640  acres  situated  on  the 
Hay  River.  Six  leases,  comprising  3,279-23  acres  and  the  proven  field,  7,939 
acres,  were  still  in  good  standing.  Operations  in  the  proven  field  produced 
214,832  barrels  of  oil  during  the  year,  making  a  total  production  since  April,  1942, 
of  1,939,463  barrels.  Royalties,  together  with  the  Government's  share  of  the 
proceeds  of  the  sale  of  the  oil,  amounted  to  $39,119,  making  a  total  revenue  of 
$52,362.88  from  this  source  since  the  proven  field  agreement  came  into  force. 

Dredging. — Two  five-mile  stretches  on  Grizzly  and  Bennett  Creeks,  tribu- 
taries of  the  South  Nahanni  River,  were  the  only  dredging  leases  in  good  standing 
in  the  Northwest  Territories.  The  combined  annual  rental  of  these  two  leases 
is  $100. 

Yellowknife  Administrative  District 

During  the  year,  the  Local  Trustee  Board  of  Yellowknife  Administrative 
District  held  33  meetings  and  passed  several  by-laws  including  those  covering 
such  matters  as  assessment  of  property  and  rate  of  taxation  within  the  District, 
prevention  of  fires,  the  installation  of  electric  wiring,  and  burial  of  the  dead. 
Many  other  matters  of  interest  to  the  community  were  also  discussed  and  passed 
by  the  Board. 

Townsite  Develojiment. — Several  areas  were  surveyed  as  additions  to  the 
townsite  as  laid  out  in  1945,  and  the  unoccupied  and  suitable  areas  lying  between 
the  original  settlement  and  the  1945  subdivisions  were  surveyed  for  utilization 
as  residential  and  industrial  sites.  The  total  number  of  lots  in  all  subdivisions 
of  the  townsite  is  1,172.  There  is  a  fairly  constant  demand  for  lots  and,  during 
the  year,  336  applications  for  lots  were  received. 

Preliminary  work  was  completed  on  a  proposed  water  and  sewer  system 
to  serve  the  new  townsite,  and  this  is  to  be  built  in  1947.  During  the  summer 
of  1946,  water  was  supplied  to  the  old  townsite  through  4,000  feet  of  surface 
lines  and  a  similar  system  was  constructed  to  serve  the  new  townsite  in  1947. 

Although  building  activity  was  hampered  by  a  shortage  of  materials, 
approximately  one  hundred  new  homes  and  many  substantial  business  premises 
were  erected.  In  adchtion,  various  Government  departments  erected  buildings 
for  office  and  staff  purposes.  Arrangements  were  made  for  the  construction  in 
1947  of  a  forty-bed  hospital  and  a  consolidated  school. 

Public  Improvements 

Work  on  the  Grimshaw-Hay  River  Highway,  the  cost  of  which  is  being 
shared  by  the  Dominion  Government  and  the  Government  of  Alberta,  was 
commenced  in  1946  and  by  the  end  of  the  year  aj^proximately  194  miles  of 
clearing  and  86  miles  of  grading  had  been  completed.  The  work  schedule  calls 
for  completion  of  the  highway  by  the  end  of  1947. 

Good  progress  was  made  on  the  hydro-electric  power  development  on  the 
Snare  River,  approximately  90  miles  north  of  Yellowknife  Settlement.  At  the 
end  of  the  fiscal  year,  "the  main  power  tunnel,  136  feet  in  length,  and  a  small 
exciter  tunnel  had  been  driven  to  completion.    The  coffer  dam  across  the  north- 
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west  channel  was  constructed  and  borrow  pits  for  the  rock  fill  were  opened  up. 
A  large  amount  of  material  was  landed  by  barge  near  Fort  Rae  in  the  summer 
and  transported  by  tractor  train  to  the  power  site  during  the  winter.  Construction 
of  the  dam  and  foundations  of  the  power-house  was  anticipated  following  breakup 
in  the  spring  of  1947.  Construction  of  the  transmission  line  from  the  site  of  the 
power-house  to  the  main  camp  of  Giant  Yellowknife  Gold  Mines,  Limited,  was 
also  under  way.  Additional  details  of  this  development  will  be  found  in  the 
report  of  the  Surveys  and  Engineering  Branch. 

Airport  access  roads  at  principal  settlements  were  maintained  by  the 
Department  of  Transport  from  funds  provided  by  the  Northwest  Territories 
Administration.  At  Yellowknife  the  Department  of  Transport  completed  roads 
between  the  airport  at  Long  Lake  and  Yellowknife  Settlement,  a  distance  of 
four  and  a  half  miles,  and  between  the  airport  and  radio  range. 

The  two  portage  motor  roads  connecting  Fort  Fitzgerald,  Alberta,  and 
Fort  Smith  were  kept  in  serviceable  condition  with  equipment  owned  by  the 
Northern  Transportation  Company  Limited  and  the  Department  of  Transport. 

In  the  Yellowknife  district,  the  road  connecting  property  of  Giant  Yellow- 
knife Gold  Mines  Limited  and  the  new  townsite  addition,  and  an  extension  of 
this  road  to  the  property  of  Crestaurum  Mines  Limited,  were  completed.  The 
road  program  within  the  settlement  of  Yellowknife  was  brought  to  completion 
under  the  direction  of  the  Department  of  Public  Works,  and  existing  roads  were 
improved  by  grading,  surfacing,  and  drainage.  The  town  and  district  are  now 
serviced  by  excellent  all-weather  roads,  towards  which  financial  contributions 
were  made  by  the  Northwest  Territories  Administration. 

Landing  fields  for  aircraft  along  the  Mackenzie  River  Route  in  the  Mac- 
kenzie District  were  maintained  at  Fort  Smith,  Fort  Resolution,  Hay  River,  and 
Yellowknife  by  the  Department  of  Transport,  which  also  provided  meteoro- 
logical services  and  facilities  for  refuelling.  Fields  at  Fort  Simpson  and  Norman 
Wells  were  serviced  by  Canadian  Pacific  Air  Lines  Limited.  Construction  work 
was  continued  on  the  Yellowknife  airport  by  the  Department  of  Transport  and 
included  the  completion  of  the  4,000-foot  NW-SE  landing  strip,  and  the  clear- 
ing and  grading  of  the  N-S  landing  strip  to  a  length  of  3,000  feet.  A  radio  range 
was  completed  at  Yellowknife  and  came  into  operation  on  March  1,  1947. 

The  Meteorological  Division  of  the  Department  of  Transport  continued  the 
operation  of  weather  stations  established  in  the  Territories,  including  upper  air 
observing  stations  at  Aklavik,  Norman  Wells,  Fort  Smith,  Southampton  Island, 
and  Arctic  Bay.  Further  progress  was  made  in  arranging  for  the  establishment 
of  an  upper  air  observing  station  to  be  located  at  Coppermine.  Much  of  the 
material  necessary  for  the  construction  of  this  station  was  on  the  site  at  the  end 
of  the  year,  and  it  was  expected  that  operations  would  be  commenced  during  the 
summer  of  1947. 

Two  new  meteorological  stations  were  opened  during  the  year — one  at  Baker 
Lake  in  Keewatin  District  (operated  in  co-operation  with  the  Department  of 
National  Defence)  and  one  at  Eureka  Sound,  Ellesmere  Island,  in  Franklin 
District  (operated  as  a  joint  project  with  the  United  States  Government).  Sur- 
face observations  only  are  taken  at  Baker  Lake,  while  at  Eureka  Sound  upper 
air  observations  are  also  taken. 

As  a  result  of  increasing  demands  for  meteorological  information  from  the 
Canadian  Arctic,  negotiations  were  undertaken  with  the  United  States  Gov- 
lernment  with  a  view  to  establishing  additional  weather  stations.  Plans 
assure  the  establishment  of  a  base  station  at  Winter  Harbour  during  the  summer 
of  1947.  Meteorological  observations  will  include  both  surface  and  upper  air. 
It  is  proposed  to  establish  subsidiary  stations  during  1948. 
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The  Department  of  Transport  continued  the  maintenance  of  aids  to  navi- 
gation along  portions  of  the  Mackenzie  River  waterway  including  points  on  the 
Slave  River,  Great  Slave  Lake,  the  Mackenzie  River,  and  Great  Bear  Lake. 
The  service  was  improved  by  the  establishment  of  a  new  flashing  electric  light 
on  Hardisty  Island  at  the  western  entrance  of  the  North  Arm  and  by  the  pro- 
vision of  an  electric  lighted  buoy  for  the  marking  of  the  Mackenzie  Rock — both 
in  Great  Slave  Lake.  A  new  65-foot  twin-screw,  tunnel-stern  steel  lighthouse 
and  buoy  tender  for  service  on  Great  Slave  Lake  and  the  upper  Mackenzie 
River  was  under  construction  in  1946.  It  is  expected  that  the  new  craft  will  be 
in  operation  in  July  of  1947. 

A  franchise  for  a  telephone  system  has  been  granted  by  the  Yellowknife 
Administrative  District,  and  it  is  planned  to  have  the  system  in  operation  by 
the  end  of  1947. 

The  Royal  Canadian  Corps  of  Signals  maintained  the  system  of  wireless 
communication  in  the  Territories,  made  up  of  radio  stations  extending  from 
Alberta  to  the  Arctic  Ocean.  This  system  provides  an  outlet  for  additional 
stations  owned  and  operated  by  commercial  organizations  such  as  mining,  trans- 
portation, and  trading  companies.  Connections  were  also  maintained  with 
Department  of  Transport  stations,  the  Alaska  Communications  System,  and 
with  Canadian  commercial  telegraph  companies  at  Edmonton. 

Scientific  Surveys 

During  the  year,  the  Geological  Survey  had  six  parties  in  the  field.  One  of 
these  commenced  4-mile  reconnaissance  mapping  in  the  Camsell  River  area  so 
as  to  assist  in  the  exploration  and  delimitation  of  the  uranium-bearing 
province  bordering  the  southeast  shore  of  Great  Bear  Lake.  Another  party  com- 
menced similar  mapping  some  200  miles  northeast  of  Yellowknife,  in  the  Lac 
de  Gras  area,  which  embraces  an  interesting  gold  belt.  Geological  mapping  was 
started  at  a  scale  of  1  inch  to  1  mile,  in  the  active  Indin  Lake  gold  area;  and 
on  a  more  detailed  scale,  on  the  Negus-Giant  gold  belt  at  Yellowknife  Bay.  The 
remaining  two  parties  continued  detailed  investigations  in  the  vicinity  of 
Eldorado  mine.  This  work,  done  in  close  co-operation  with  the  Crown  company, 
Eldorado  Mining  and  Refining  (1944)  Limited,  was  designed  to  aid  in  the 
discovery  of  uranium-bearing  minerals.  In  addition,  three  Topographical 
Survey  parties  were  engaged  near  Indin  Lake,  east  of  Yellowknife,  and  at 
Yellowknife,  and  provided  the  control  necessary  to  compile  detailed  base  maps 
of  these  areas. 

Inspection  of  oil  operations  in  the  Norman  Wells  field  was  continued  during 
the  year  by  the  Department  of  Mines  and  Resources.  Geological  parties  of 
Imperial  Oil  Limited  and  Socony-Vacuum  Oil  Company  continued  geological 
exploration  for  petroleum.  Imperial  Oil  Limited  had  three  parties  working  in 
the  lower  Mackenzie  River  and  Delta  regions  between  the  Arctic  Red  and 
Anderson  Rivers.  The  company  also  undertook  wildcat  drilling  at  Whirlpool 
on  the  Mountain  River,  and  on  the  Redstone  River — both  tributaries  of  the 
Mackenzie  River — without  success.  Socony-Vacuum  Oil  Company  had  four 
geological  parties  working  in  the  vicinity  of  the  Peel  River  and  the  Richardson 
Mountains. 

Surveys  made  by  the  Hydrographie  Service  included  the  Providence  Rapids 
section  of  the  Mackenzie  River  from  Fort  Providence  to  Beaver  Lake.  The 
harbour  approach  to  Hay  River  settlement  was  sounded  and  reconnaissance 
surveys  were  made  of  two  possible  harbours  on  the  west  shore  of  Great  Slave 
Lake.  Harbour  surveys  were  also  carried  out  by  the  Department  of  Public 
Works  at  Buffalo  River,  Hay  River,  and  several  points  on  the  north  shore 
of  Great  Slave  Lake  with  a  view  to  improving  existing  facilities. 
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During  the  year  a  preliminaiy  edition  of  the  Mackenzie  River  Pilot  was 
issued,  and  a  revised  edition  of  the  chart  entitled  Plans  of  Harbour,  Great  Slave 
Lake  was  prepared.  Hydrometric  investigations  were  also  extended  systematic- 
ally in  the  Great  Slave  Lake  area  by  the  Dominion  Water  and  Power  Bureau. 

Legal  surveys  were  made  of  the  landing  fields  at  Fort  Smith  and  Fort 
Providence,  and  at  the  settlements  at  Fort  Smith,  Hay  River,  Yellowknife, 
Aklavik,  and  Rat  River.  The  work  at  Hay  River  settlement  included  the 
survey  of  four  townsite  blocks  consisting  of  40  lots. 

Aerial  ^Mapping 

Approximately  37,000  square  miles  were  covered  by  vertical  aerial  photo- 
graphy undertaken  by  the  Royal  Canadian  Air  Force  during  the  year. 

Li  the  immediate  vicinity  of  Yellowknife,  an  area  of  40  square  miles  was 
photographed  on  a  scale  capable  of  enlargement  to  200  feet  to  the  inch  to  pro- 
vide sufficient  detail  for  road  and  subdivision  planning. 

In  connection  with  the  development  of  the  reindeer  industry,  and  to  permit 
a  study  of  the  terrain,  an  area  of  approximately  20,000  square  miles  was 
photographed  north  and  east  of  Great  Bear  Lake. 

For  mapping  and  administrative  purposes,  and  in  connection  with  the 
economic  development  of  the  mineral  resources,  further  photographs  were  taken 
covering  the  Whitehorse  and  Watson  Lake  areas,  and  east  of  Great  Slave  Lake, 
totalling  17,000  square  miles. 

Agriculture 

Following  the  exploratory  soil  surveys  of  the  lands  adjacent  to  the  ^Mackenzie 
and  Liard  Rivers  in  1944  and  1945,  the  Joint  Committee  on  Northern  Agriculture 
recommended  the  establishment  by  the  Experimental  Farms  Service  of  a  main 
experimental  sub-station  at  Fort  Simpson  and  a  smaller  sub-station  at  Yellow- 
knife. Activities  in  1946  were  limited  to  the  securing  of  land  at  these  points, 
inspection  of  the  proposed  sites,  and  the  purchase  of  necessary  equipment  and 
supplies  for  development  of  the  stations  in  1947.  J.  A.  Gilbey,  a  former  member 
of  the  Experimental  Farms  Service,  and  latterly  in  charge  of  agricultural  work 
undertaken  by  the  Canadian  Army  at  Goose  Bay,  Labrador,  was  appointed 
officer  in  charge  of  the  new  sub-station  at  Fort  Simpson. 

A  detailed  report  of  the  exploratory  soil  survey  of  the  ^Mackenzie  and  Slave 
Rivers  conducted  in  1945  has  been  delayed  pending  receipt  of  chemical  analyses, 
and  its  preparation  will  be  undertaken  in  1947. 

Twenty-two  co-operators  were  selected  to  carry  out  vegetable  trials  in  the 
Northwest  Territories  in  1946,  including  representatives  at  Fort  Smith,  Fort 
Resolution,  Hay  River,  Yellowknife,  Fort  Providence,  Trout  River,  Fort  Simpson, 
Fort  Norman,  Norman  Wells,  Fort  Good  Hope,  Fort  McPherson,  and  Aklavik. 
Vegetable  samples  distributed  consisted  of  three  varieties  of  beets,  four  varieties 
of  cabbage,  and  four  varieties  of  carrots.  Insecticides,  pamphlets,  and  report 
forms  were  also  included.  At  the  end  of  the  fiscal  year  reports  from  co-operators 
were  not  complete. 

Commercial  Fisheries 

Commercial  fishing  for  whitefish,  lake  trout,  and  inconnu  was  continued 
at  Great  Slave  Lake  by  Mclnnes  Products  Corporation  Limited  during  the 
summer  season  of  1946,  and  a  total  catch  of  2,387,000  pounds  ("round  weight) 
was  reported.  Fishing  was  extended  over  a  larger  area  than  in  1945,  nets  being 
set  south  from  Yellowknife  Bay  to  Output  Island,  and  west  from  Blanchet 
Island  to  Gypsum  Point  on  the  west  shore  of  the  lake.  All  fish  caught  were 
landed  at  a  processing  plant  located  at  Gros  Cap  and  operated  by  the  company. 
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The  plant  consisted  of  one  large  work  barge  and  two  freezer  barges  for  quick- 
freezing  operations.  The  frozen  product  was  transported  in  refrigerator  barges 
across  Great  Slave  Lake  and  up  the  Slave  and  Athabaska  Rivers  to  Waterways, 
Alberta,  for  shipment  by  rail  to  southern  markets. 

During  the  summer  of  1946,  biological  investigations  of  the  waters  of  Kakisa 
and  Tathlina  Lakes,  southwest  of  Great  Slave  Lake,  were  undertaken  by  officers 
of  the  Department  of  Fisheries  and  the  Fisheries  Research  Board  of  Canada,  for 
the  purpose  of  determining  whether  or  not  these  lakes  were  capable  of  supporting 
a  commercial  fishery.  The  investigation  of  Tathlina  Lake  indicated  a  fish 
population  of  whitefish,  dore  (pickerel),  northern  pike,  suckers,  and  burbot.  In 
view  of  the  lack  of  fish  of  commercial  size,  the  opening  of  the  waters  to  commer- 
cial fishing  was  not  recommended  until  a  further  survey,  possibly  three  years 
hence,  could  be  undertaken  to  determine  the  development  of  the  fish  population. 

The  survey  of  Kakisa  Lake  showed  dore,  suckers,  whitefish,  northern  pike, 
and  ciscoe  i)resent,  the  volume  of  abundance  being  in  the  order  named.  A 
recommendation  was  made  that  consideration  be  given  to  the  opening  of  Kakisa 
Lake  to  commercial  fishing  for  dore.  Subsequently,  a  permit  was  issued  by  the 
Department  of  Fisheries  authorizing  a  winter  catch  in  the  lake  not  to  exceed 
'200,000  pounds  of  dore,  dressed  weight.  An  ichthyological  survey  of  Great  Slave 
Lake  was  continued  by  the  Fisheries  Research  Board  of  Canada.  An  interesting 
feature  was  a  sounding  of  2,400  feet  taken  within  one-half  mile  of  the  shore 
in  the  western  end  of  the  lake. 

Winter  commercial  fisliing  at  Great  Slave  Lake  was  permitted  for  the  first 
time  during  the  winter  of  1946-47,  with  a  set  limit  of  1,000,000  pounds  (dressed 
weight)  of  whitefish  and  trout.  A  further  593,942  pounds  was  carried  over  from 
the  summer  limit,  making  a  total  limit  of  nearly  1,600,000  pounds  of  whitefish 
and  trout  available  to  fishermen  at  the  beginning  of  operation  in  December. 

Twenty-seven  licensed  fishermen  operated  in  the  Yellowknife  Bay  area 
from  the  West  Mirage  Islands  to  Wrigley  Point  on  the  south  shore  of  North 
Arm.  Nets  were  set  in  from  36  to  140  feet  of  water.  Deep  water  sets  produced 
the  heaviest  catches  of  whitefish  and  trout,  with  only  occasional  inconnu  being 
taken.  Shallow  water  sets  caught  too  many  pike  and  suckers  to  be  economically 
profitable.  In  view  of  the  fact  that  the  winter  of  1946-47  was  one  of  the  most 
.severe  on  record,  fishing  was  carried  on  under  the  most  difficult  conditions. 
Transportation  arrangements  could  not  be  completed  and,  in  consequence,  the 
entire  catch  of  approximately  100,000  pounds  in  this  area  was  lost. 

A  more  successful  operation  was  conducted  in  the  Hay  River  area  by  an 
Alberta  firm  employing  twenty  licensed  fishermen.  The  catch  was  hauled  by 
truck  over  the  Grimshaw-Hay  River  road  and,  toward  the  end  of  the  season 
in  March,  fresh  fish  were  hauled  to  the  railhead  at  Peace  River,  a  distance  of 
410  miles,  in  eighteen  hours. 

The  winter  commercial  production  from  Great  Slave  Lake  has  been 
estimated  as  follows:  — 

Species  Fresh  Frozen  Total 

(pounds)  (pounds)  (pounds) 

Whitefish    25,200  138,784  163,984 

Trout     3,360  53.211  56,571 

Inconnu    6,780  24,100  30,880 

Pike    380  380 

Pickerel     ....  150  150 

Totals     35,340  216,625  251,965 

Deep  snow  and  severe  weather  conditions  discouraged  commercial  fishing 
for  dore  (pickerel)  at  Kakisa  Lake. 
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Geographic  and  Economic  Research 

Studies  dealing  with  the  geography,  natural  resources,  and  peoples  of  the 
Northwest  Territories  were  continued  by  the  Bureau's  geographer,  aided  by  an 
assistant.  Considerable  time  was  devoted  to  research  relating  to  the  history 
and  exploration  of  Mackenzie  District,  following  which  an  article  Exploration 
and  Settlement  of  Mackenzie  District,  X.W.T.  was  prepared  for  publication  in 
the  Canadian  Geographical  Journal.  Descriptions  of  the  principal  settlements 
in  the  Canadian  Eastern  Arctic  were  also  compiled  and  mimeographed  for 
general  distribution. 

The  compiling  and  editing  of  information  relating  to  the  natural  resources 
of  Newfoundland,  supplied  by  other  Government  services,  were  undertaken  for 
the  use  of  the  Department  of  External  Affairs. 

The  Bureau's  geographer  terminated  his  employment  in  August,  1947,  to 
accept  a  position  on  the  staff  of  the  University  of  British  Columbia. 

Publicity  and  Information 

Numerous  reciuests  for  information  about  the  Yukon  and  Northwest 
Territories,  and  particularly  the  Yellowknife  area,  were  met  by  distribution  of 
pamphlets,  folders,  and  maps,  and  by  correspondence.  A  new  illustrated  folder 
describing  the  mining  community  of  Yellowknife  was  printed  during  the  year, 
as  well  as  additional  issues  of  the  multilithed  publications  The  Yukon  Territory 
and  The  Northwest  Territories.  Reprints  of  articles  written  in  the  Bureau  and 
published  in  the  Canadian  Geographical  Journal  were  purchased  for  distribution. 
These  articles  described  in  considerable  detail  the  geography,  peoples,  settle- 
ments, natural  resources,  and  industries  of  the  Territories.  To  meet  the  demand 
for  information  concerning  public  use  of  the  Alaska  Highway,  multilithed 
circulars  were  compiled  and  printed  for  distribution.  A  bulletin  describing  the 
Government  reindeer  herds  was  also  prepared  and  mimeographed. 

A  list  of  publications  printed  during  the  year  for  general  distribution 
follows: — 

The  Northwest  Territories — Administration,  Resources,  Development. 

The  Yukon  Territory — Administration,  Resources,  Development. 

Weather  and  Climate  of  the  A^orthivest  Territories. 

Exploration  and  Settlement  of  Mackenzie  District,  N.W.T. 

Yellowknife — General  Information. 

The  New  North. 

Canada's  Reindeer  Herds  (mimeo.). 

General  Information  concerning  the  Alaska  Highway — Canadian  Section 
(multilithed  bulletin). 

YUKON  TERRITORY 

Yukon  Territory  has  an  area  of  207,076  square  miles.  It  is  bounded  on  the 
south  by  British  Columbia  and  Alaska;  on  the  w^est  by  Alaska  (longitude  141 
degrees  west)  ;  on  the  north  by  the  Arctic  Ocean,  and  on  the  east  by  the  North- 
west Territories.  Most  of  the  Yukon's  present  population  is  found  in  three 
areas;  the  northern  or  Dawson  District,  the  southern  or  Whitehorse  District, 
and  the  Upper  Stewart  River  or  Mayo  District.  According  to  the  1941  census, 
the  population  of  Yukon  Territory  was  4,914.  This  figure,  however,  has  been 
increased  by  new  developments  including  a  revival  of  the  mining  industry.  The 
population  of  the  Territory,  as  estimated  in  February,  1947,  was  7,581. 

The  Yukon  was  created  a  separate  territory  in  June,  1898.  Provision  is 
made  for  a  local  government  composed  of  a  chief  executive,  called  the  Control- 
ler, and  an  Elective  Legislative  Council  of  three  members,  with  a  three-year 
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tenure  of  office.  The  Controller  administers  Government  measures  and  works 
under  instructions  from  the  Governor  in  Council  or  the  Minister  of  Mines  and 
Resources.  The  Controller  in  Council  has  power  to  make  ordinances  dealing 
with  the  imposition  of  local  taxes,  sale  of  liquor,  preservation  of  game,  estab- 
lishment of  territorial  offices,  maintenance  of  prisons  and  municipal  institutions, 
issue  of  licences,  incorporation  of  companies,  solemnization  of  marriages, 
property  and  civil  rights,  administration  of  justice,  and  generally  all  matters 
of  a  local  and  private  nature  in  the  Territorv.  The  seat  of  government  is  at 
Dawson,  Y.T. 

Territorial  Council 

The  Yukon  Territorial  Council,  elected  by  acclamation  for  a  three-year  term 
in  January,  1947,  is  composed  as  follows:  Dawson  District,  John  R.  Fraser, 
Dawson;  Mayo  District,  Ernest  J.  Corp,  Keno  Hill;  Whitehorse  District,  R. 
Gordon  Lee,  Wiiitehorse.  The  Acting  Controller  of  Yukon  Territory  is  J.  E. 
Gibben,  K.C.,  Dawson. 

Work  of  Council 

The  Yukon  Council  met  on  April  15,  and  was  prorogued  on  May  9,  1946. 
The  annual  supply  bill  was  passed,  and  new  ordinances  were  approved  as  fol- 
lows: Governing  the  Safe  Operation  of  Mines;  Respecting  Fair  Wages  and 
Hours  of  Labour  for  Shop  Employees;  To  provide  for  a  Plesbiscite  on  the 
Question  of  bringing  into  Force  an  Ordinance  to  Incorporate  the  City  of  White- 
horse  ;  to  Exempt  the  Mayo  Light  Plant  from  Payment  of  Licence  Fee.  In  addi- 
tion, the  following  ordinances  were  amended:  Motor  Vehicle,  Poll  Tax,  Forest 
Fires,  Dental,  Assessment,  and  Gasoline  and  Fuel  Oil  Tax  Ordinances. 

Administration 

The  Lands,  Parks  and  Forests  Branch  of  the  Department  at  Ottawa  is 
responsible  for  the  transaction  of  business  arising  from  the  general  administra- 
tion of  the  Territory  under  the  Yukon  Act  and  ordinances  passed  by  the  Terri- 
torial Council;  for  the  disposal  of  lands  under  the  Dominion  Lands  Act;  for 
the  administration  of  the  Yukon  Placer  and  Quartz  Mining  Act,  and  for  the 
collection  of  revenue. 

Revenue  and  Expenditures 

The  revenue  collected  under  Territorial  Government  ordinances  during  the 
vcar  amounted  to  $102,705.19.  The  amount  transferred  from  the  liquor  account 
was  $362,700.  The  sum  of  $150,000  was  transferred  from  the  Yukon  Post-War 
Work  Fund.  Expenditures  from  the  Yukon  Consolidated  Revenue  Fund 
fi mounted  to  $618,594.88.  The  Territorial  Government  received  no  grant  from 
the  Dominion  Government  during  the  year. 

Mining 

Prospecting  under  both  the  Placer  and  Quartz  Mining  Acts  continued  in 
the  Territory,  and  increased  activity  occurred  upon  lands  administered  under 
the  Quartz  Mining  Act.  Great  interest  was  shown  in  the  Nansen-Victoria 
Creek  area  which  lies  west  of  Carmacks  where  Brown-McDade,  Conwest,  and 
other  mining  companies  carried  out  a  considerable  amount  of  development 
work.  To  facilitate  operations,  a  small  landing  strip  for  aircraft  was  prepared 
by  the  Brown-McDade  Company.  In  the  Mayo  District,  satisfactory  progress 
was  made  by  Keno  Hill  Mining  Company  Limited,  successors  to  Treadwell 
Yukon  Corporation,  Limited.  Approximately  59  tons  of  high  grade  silver-lead 
ore  were  produced    during    the    winter    months.    Two    other    companies    were 
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engaged  in  underground  development  and  it  was  anticipated  that  one  or  both 
would  be  producing  during  1947.  Other  silver-lead  deposits  were  investigated 
by  the  Hudson  Bay  Exploration  and  Development  Company  Limited  on  the 
Upper  Swift  River. 

Gold  production  for  the  year  was  57,065-48  ounces,  an  increase  of  17,015-51 
over  the  preceding  year.  The  total  gold  production,  valued  at  $35  an  ounce, 
amounted  to  $1,997,291.80,  an  increase  of  $595,543  o\'er  the  preceding  year. 
Practically  all  gold  produced  was  derived  from  claims  administered  under  the 
Placer  Mining  Act  in  the  Dawson  Mining  District.  A  total  of  2,676  grants  and 
renewal  grants  was  issued  and  446  miles  of  prospecting  leases  were  granted 
under  the  Placer  Mining  Act.  Under  the  Quartz  Mining  Act,  826  grants  were 
issued,  an  increase  of  528  over  the  preceding  year,  and  774  grants  were  renewed, 
an  increase  of  142  over  the  preceding  year.  The  total  revenue  collected  from 
mining  in  the  Territory  was  $78,677.64,  made  up  as  follows:  quartz  mining 
fees  $14,022.44;  quartz  mining  leases  $800;  placer  mining  fees  $39,745.06; 
royalty  on  placer  gold  $21,362.12;  hydraulic  mining  leases  $2,390;  dredging 
leases  $244.30;  and  coal  leases  $113.72. 

Order  in  Council  P.C.  4574,  dated  June  4,  1943,  which  provided  for  the 
suspension  during  the  war  of  representation  work  required  by  the  Acts  and 
Regulations  which  control  mining  in  the  Yukon  Territory,  was  revoked  as  of 
December  31,  1946.  As  a  result  of  this  revocation,  representation  work  upon 
all  mineral  grants  was  obligatory  from  January  1,  1947.  The  period  in  which 
such  work,  which  came  due  in  the  first  half  of  the  year  1947,  had  to  be  done 
was  extended  to  July  15,  by  an  order  of  the  Minister  of  Mines  and  Resources. 

Gold  Royalty. — The  total  amount  collected  for  royalty  on  gold  obtained 
from  placer  deposits  up  to  March  31,  1947,  was  $5,373,483.76,^of  which  $21,362.12 
was  collected  during  the  fiscal  year. 

Dredging  Leases. — Six  leases  permitting  the  lessee  to  dredge  for  minerals 
in  the  beds  of  the  river  in  the  Territory  were  in  force,  and  compriserl  a  total 
length  of  34;!  miles.  The  rentals  received  from  this  source  up  to  March  31,  1947, 
amounted  to  $213,866.27,  of  which  $224.30  was  collected  during  the  fiscal  year. 
No  new  dredging  leases  were  issued. 

Hydraulic  Mining  Locations. — Four  hydraulic  mining  locations  are  still  held 
under  leases  issued  under  the  old  regulations  which  were  withdrawn  by  Order 
in  Council  dated  February  2,  1904.  These  leases  comprise  a  total  stretch  of 
16  linear  miles.  Rentals  amounting  to  $223,028  have  been  collected  to  date  on 
account  of  such  locations.    Of  this  total,  $2,390  was  received  during  the  year. 

Coal  Mining  Leases. — There  are  four  coal  mining  leases  in  good  standing 
in  the  Territory,  two  of  which  were  issued  during  the  year.  The  revenue  from 
these  leases  amounted  to  $113.72. 

Quartz  Mining  Leases.- — Twenty  (|uartz  mining  leases  were  renewed  and 
two  new  leases  were  issued. 

PLACER  MINING 

Of  the  2,676  placer  grants  in  good  standing,  2,463  were  situated  in  the 
Dawson  Mining  District,  81  in  the  Whitehorse  District,  and  132  in  the  Mayo 
District.  The  majority  of  the  claims  in  the  Dawson  District  were  held  by  the 
Yukon  Consolidated  Gold  Corporation,  whose  dredges  were  in  operation  for 
a  period  of  1.036  days,  as  compared  with  536  days  during  the  previous  year. 
The   labour   requirements   of   this   company   are   reported   to   be   approximately 
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700  men  for  full-scale  operations.  During  the  year  the  company's  maximum 
labour  force  was  406,  and  this  figure  dropped  to  310  by  the  end  of  August.  A 
total  of  5,614,700  cubic  yards  was  dredged  by  this  company  during  the  year. 

Yukon  Explorations  Limited,  which  was  incorporated  to  take  over  the 
assets  of  the  Sunshine  Mining  Company  (Yukon  Division),  held  under  lease 
113  placer  creek  claims  in  the  Sixtymile  River  drainage  area,  and  in  addition, 
62  miles  of  placer  prospecting  leases  under  option.  During  the  year  400,000 
cubic  yards  of  overburden  were  moved  in  preparation  for  dredging.  It  was 
reported  that  approximately  40  men  would  be  employed  by  the  company 
during  1947. 

Yukon  Gold  Placers  Limited  continued  operations  at  two  camps,  at  Thistle 
Creek  and  Henderson  Creek.  More  than  50  men  were  employed  in  preparing 
for  the  installation  and  operation  of  new  steel  dredges  which  were  expected  to  go 
into  production  in  1947. 

Clear  Creek  Placers  Limited  operated  from  April  to  November,  and 
employed  24  men.  The  company's  dredge  was  in  operation  for  142-6  days  and 
handled  303,040  cubic  yards  of  material,  which  produced  2,706 -56  ounces  of 
gold.  A  landing  strip  ïov  aircraft  was  completed  during  the  year.  Li  the  Mayo 
District,  Fred  Taylor,  operating  on  Dublin  Gulch,  produced  608  ounces  of  gold, 
using  a  caterpillar  tractor,  bulldozer,  and  gasoline-operated  derrick. 

In  the  Whitehorse  District  gold  production  from  placer  operations  showed 
an  increase  of  more  than  100  per  cent  over  1945-46.  Most  of  the  gold  was 
produced  at  Shorty  and  Burwash  Creeks  in  the  Kluane  Lake  area,  the  more 
important  producers  being  Barker  and  Ray  on  Shorty  Creek,  Burwash  ]\Iining 
Company  Limited  on  Burwash  Creek,  Kluane  Dredging  Company  Limited  on 
Burwash  Creek,  and  Frank  MacDougall  on  Bullion  Creek. 

LODE    MINING 

Keno  Hill  Mining  Company  Limited  made  satisfactory  progress  in  working 
the  properties  formerly  held  by  Treadwell  Yukon  Corporation,  and  at  the  close 
of  tihe  year  employed  approximately  90  men.  A  mill  with  a  daily  capacity  of 
100  tons  was  operating  at  50  per  cent  capacity  and  producing  five  tons  of 
concentrates  per  day. 

Mayo  Mines  Limited  completed  about  80  feet  of  tunnelling  in  prospecting 
the  "Rio"  group  of  claims.  Yukon  Northwest  Explorations  Limited  carried  on 
a  limited  amount  of  dcveloimient  on  their  holdings  on  Keno  Hill  and  Galena  Hill. 

Operators  in  the  Victoria  Creek-Nansen  Creek  areas  in  the  Whitehorse 
District  included  Brown-McDade  Mines  Limited,  Conwest  Exploration  Limited, 
Nansen  Yukon  Mines  Limited,  Huestis  Prosj-iecting  Syndicate,  and  Coleray- 
Yukon  ]\Iincs  Limited,  as  well  as  several  individuals.  Transportation  of 
equipment  and  supplies  was  efïected  over  a  winter  road  connecting  the  approach 
road  from  the  Alaska  Highway  to  Aishihik  aerodrome. 

Active  prospecting  was  continued  in  many  sections  of  the  Whitehorse 
District,  including  drilling  operations  undertaken  by  Hudson  Bay  Exploration 
and  Development  Company  Limited  on  Logjam  Creek  and  Upper  Swift  River. 
It  is  reported  that  this  company  is  undertaking  the  construction  of  an  access 
road  from  the  Alaska  Highway  to  properties  on  Sea  Gull  Creek  and  Crescent 
Lake.  Prospecting  was  commenced  on  a  group  of  41  claims  held  by  T.  E.  Noon 
in  the  vicinity  of  Aishihik  Lake. 

In  the  Dawson  District,  427  new  entries  were  granted  as  against  185  in  the 
preceding  year;  in  the  Whitehorse  District,  204  entries  as  compared  with  36  in 
the  previous  year;  and  in  the  Mayo  District,  195  new  entries  were  granted  as 
against  77  in  the  previous  year.  Renewals  of  quartz  grants  in  the  same  districts 
were  279,  86  and  409  respectively,  a  total  increase  of  217  over  the  previous  year. 
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ASSAY    OFFICE 

At  the  Assay  Office  maintained  by  tlie  Territorial  Government  at  Keno, 
851  samples  of  rock  were  received  from  all  parts  of  the  Territory,  and  1,179 
assays  or  quantitative  analyses  were  made.  In  addition,  qualitative  analyses 
and  chemical  tests  were  made  in  connection  with  identification  and  classification 
of  various  rocks  and  minerals  of  which  no  record  v.-as  kept.  The  assays  made 
were:  gold  and  silver,  851;  lead,  303;  copper,  14;  zinc,  10;  manganese,  1. 

Lands  and  Timber 

Lands. — During  the  year  3  lots  were  sold  and  patented.  There  are  now  in 
force  10  agricultural  leases;  4  grazing  leases;  19  permits  to  occupy  Dominion 
Lands;  24  waterfront  leases;  2  miscellaneous  leases,  and  24  homestead  entries. 

The  revenue  from  lands  and  Land  Titles  Office  Fees  was  $8,475.25. 

Timber. — The  number  of  timber  permits  issued  was  181,  authorizing  the 
cutting  of  2,539,500  feet  board  measure  of  saw-timber  and  14,379  cords  of  wood. 
Fourteen  licence  timber  berths  were  in  force.  The  total  revenue  amounted  to 
$10.308.73. 

In  connection  with  the  maintenance  of  the  Alaska  Highway  in  Yukon 
Territory,  24  leases  of  privately-owned  lands  were  negotiated  and  11  such  leases 
were  terminated  during  the  year. 

Forest  Protection 

The  development  of  the  Forest  Protective  Service  in  the  Territory  was 
continued.  Additional  equipment  was  received  early  in  the  season  and  dis- 
tributed to  strategic  points  along  the  Alaska  Highway  and  the  Yukon  River 
and  to  Dawson  and  Alayo.  Instruction  in  the  use  and  care  of  the  equipment 
was  given  to  the  Royal  Canadian  ^Mounted  Police,  seasonal  wardens,  and  others. 
During  the  year,  numerous  inspections  and  patrols  were  made  along  the  Alaska 
Highway,  Haines  Cut-ofï,  Canol  and  access  roads  in  Yukon  Territory,  a  total 
of  19,500  miles  being  travelled.  Suppressive  action  was  taken  on  some  16  fires 
which  burned  approximately  21,000  acres  during  the  season.  Several  small 
buildings  within  abandoned  construction  camps  along  the  Alaska  Highway  were 
obtained  for  use  as  fire  patrol  cabins.  Arrangements  were  made  with  the  Royal 
Canadian  Air  Force,  the  Canadian  Army,  and  land  and  air  transportation 
companies  operating  in  Yukon  Territory  whereby  they  would  report  immediately 
any  fires  observed.  Permanent  60-foot  radio  antennae  were  erected  at  head- 
quarters in  Whitehorse  and  at  Kluane  Lake,  and  experiments  were  conducted 
in  the  use  of  portable  two-way  radio-telephones  over  distances  extending  from 
25  to  150  miles. 

The  Officer  in  Charge  continued  to  assist  the  Crown  Timber  and  Lands 
Agent  at  Whitehorse  in  the  administration  of  timber  and  public  lands  in  southern 
Yukon.  Activities  in  this  connection  included  the  locating  of  potential  tourist 
camp-ground  sites  along  the  Alaska  Highway,  and  arrangements  for  preliminary 
work  on  an  addition  to  Whitehorse  townsite.  He  also  served  as  liaison  officer 
for  the  Department  in  matters  arising  from  the  assumption  by  the  Northwest 
Highway  System  of  maintenance  responsibilities  for  the  Alaska  Highway.  The 
requirements  and  interests  of  the  Department  were  presented  and  protected, 
l)articularly  with  reference  to  obtaining  certain  United  States  Army  surplus 
buildings,  equipment,  and  materials  required  by  the  various  branches  of  the 
Department.  Field  work  relating  to  the  restoration  of  private  property  leased 
during  construction  of  the  Alaska  Highway  was  continued,  and  a  number  of 
leases  were  terminated. 


LANDS,  PARKS  AND  FORESTS  BRANCH  97 

The  Alaska  Highway 

Responsibility  for  maintenance  of  the  Alaska  Highway,  together  with 
access  to  airports  along  the  Northwest  Staging  Route  and  flight  strips  border- 
ing the  highway,  passed  from  United  States  authority  to  the  Department  of 
National  Defence  (Array)  on  April  1,  1946.  The  Alaska  Highway  and  connect- 
ing roads  in  British  Columbia  and  Yukon  Territory  are  now  known  as  the 
Northwest  Highway  System. 

Airports  along  the  Northwest  Staging  Route  were  maintained  by  the  Royal 
Canadian  Air  Force,  and  flight  strips  bordering  the  highway  were  serviced  by 
the  Royal  Canadian  Engineers.  The  Royal  Canadian  Air  Force  also  maintained 
the  telephone  and  telegraph  system  paralleling  the  highway  prior  to  turning  it 
over  to  the  Department  of  Transport  for  operation  by  Canadian  National 
Telegraphs  on  April  1,  1947. 

The  Joint  Traffic  Control  Board,  with  headquarters  at  Edmonton,  continued 
to  supervise  travel  on  the  highway  until  March,  1947,  when  its  functions  were 
assumed  by  the  Department  of  Mines  and  Resources,  assisted  by  the  Royal 
Canadian  Mounted  Police,  in  whom  responsibility  for  issuing  travel  permits 
was  vested.  An  Advisory  Committee  consisting  of  representatives  of  the 
Department  of  Mines  and  Resources,  the  Northwest  Highway  System  (Can- 
adian Army),  and  Royal  Canadian  Mounted  Police  was  formed  to  assist  in 
formulating  policy  concerning  the  use  of  the  highway.  Restrictions  in  effect 
at  the  elose  of  the  fiscal  year  limited  travel  to  persons  having  official  business 
along  the  highway  or  in  Alaska,  bona  fide  prospectors,  and  organized  hunting 
parties,  accompanied  by  qualified  guides.  In  addition,  only  operators  of  motor 
vehicles  examined  and  passed  as  "roadworthy"  were  granted  permits.  Law  and 
order  along  the  highway  were  maintained  by  the  Royal  Canadian  Mounted 
Police. 

Bus  services  were  operated  regularly  from  Dawson  Creek  to  Whitehorse  and 
return  by  the  British  Yukon  Navigation  Company,  and  similar  services  were 
provided  from  Whitehorse  to  Fairbanks  and  return  by  O'Harra  Bus  Company, 
of  Fairbanks,  Alaska.  Facilities  for  overnight  accommodation  of  travellers  were 
augmented  by  the  opening  of  several  additional  stopping  places,  some  of  which 
provided  meals  and  gasoline  and  oil  service.  Facilities  for  the  maintenance  and 
repair  of  motor  vehicles,  however,  were  still  inadequate  at  the  close  of  the  year. 
A  weekly  trucking  service  was  maintained  over  the  highway  by  the  British 
Yukon  Navigation  Company  and,  in  addition,  private  trucking  companies  or 
individuals  having  legitimate  business  along  the  highway  were  granted  permits. 

The  Haines  Cut-Off  Road  connecting  Haines,  Alaska,  with  the  Alaska 
Highway  at  a  point  approximately  100  miles  west  of  Whitehorse,  was  opened 
for  traffic  during  the  summer  of  1946.  Considerable  highway  maintenance  and 
bridge  repair  were  necessary  before  the  road  was  opened.  The  road  was  closed 
to  traffic  for  the  winter. 

Engineers  of  the  Engineering  and  Construction  Service  of  the  Department 
of  Mines  and  Resources,  who  were  located  at  Whitehorse,  Y.T.,  and  Fort  Nelson, 
B.C.,  continued  to  make  regular  inspections  of  the  highway,  and  furnished 
detailed  reports  describing  its  condition. 

The  Canol  Project 

The  petroleum-distributing  pipelines  from  Skagway  to  Whitehorse  and 
from  Whitehorse  to  Fairbanks,  which  were  constructed  as  part  of  the  Canol 
Project,  were  placed  on  an  inoperative  and  stand-by  condition  during  the  year 
by  the  United  States  Government.  Crude  oil  facilities,  including  the  pipeline 
from  Norman  Wells  to  Whitehorse  and  the  refinery  at  Whitehorse,  were  offered 
for  sale  by  tender  during  the  latter  part  of  the  fiscal  year  by  the  United  States 
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Foreign  Liquidation  Commission.  The  date  set  for  the  closing  of  tenders  was 
April  21,  1947.  The  service  road  paralleling  the  Canol  pipeline  from  Johnson's 
Crossing  to  Norman  Wells  remained  closed  owing  to  washouts  and  lack  of 
maintenance. 

Roads,  Bridges  and  Public  Works 

Expenditures  on  Territorial  roads,  bridges,  and  public  works,  including  the 
purchase  of  equipment,  amounted  to  $286,376.67.  Landing  fields  for  aircraft 
at  Dawson  and  Mayo  were  maintained  in  good  condition  throughout  the  year 
despite  the  unusual  severity  of  the  winter. 

During  the  year,  officers  of  the  Department  of  Transport  made  a  survey  of 
the  air  route  from  Whitehorse  to  Mayo  and  Dawson,  the  funds  for  which  were 
provided  by  the  Department  of  Mines  and  Resources.  The  purpose  of  the  sur- 
vey was  to  determine  the  feasibility  of  improving  landing  fields  in  use,  select 
sites  for  alternate  fields,  and  estimate  the  cost  of  improvement  or  new  construc- 
tion. Among  the  landing  fields  examined  were  those  at  Dawson,  Mayo,  Fort 
Selkirk,  McQuesten,  Minto,  Yukon  Crossing,  Braeburn,  and  Carmacks.  The 
construction  of  new  emergency  landing  strips  at  Braeburn  and  Minto  was 
recommended  as  a  result  of  the  survey. 

Agriculture 

Further  progress  was  made  by  the  Experimental  Farms  Service  of  the 
Department  of  Agriculture  in  establishing  an  agricultural  substation  at  Pine 
Creek  on  the  Alaska  Highway,  about  100  miles  west  of  Whitehorse.  Field  tests 
were  conducted  in  the  summer  of  1946  on  land  prepared  in  1945.  Approximately 
seven  acres  were  devoted  to  cereal  and  forage  trials  and  five  acres  to  oats  and 
barley.  Samples  from  most  cereal  plots  were  later  submitted  to  the  Cereal 
Division,  Central  Experimental  Farm,  Ottawa,  for  appraisal,  and  the  results 
obtained  were  generally  satisfactory.  During  early  summer,  a  virgin  area  of 
approximately  10  acres  was  brushed,  plowed,  and  worked  down  for  additional 
cropping  in  1947,  bringing  to  30  acres  the  area  available  for  this  purpose,  A 
new  greenhouse  was  completed  during  the  year. 

In  addition,  garden  trials  of  a  fairly  full  range  of  common  vegetables  were 
undertaken,  transplantation  of  tomatoes,  cabbages,  cauliflower,  peppers,  and 
cucumbers  being  made  from  flats  developed  in  a  greenhouse.  The  garden  trials 
proved  extremely  encouraging,  the  common  vegetables  responding  well.  The 
tomatoes  and  cucumbers,  however,  were  cut  down  by  a  light  mid-summer  frost. 

It  is  planned  to  establish  both  cattle  and  poultry  at  the  station  in  1947, 
provided  adequate  buildings  can  be  erected. 

During  the  month  of  August,  the  Superintendent  of  the  substation,  J.  W. 
Abbott,  made  a  combined  contact  and  inspection  trip  down  the  Yukon  River 
system.  Local  pioneer  agriculturists  were  visited  and  interviewed  at  various 
locations,  and  plots  containing  cereal  and  forage  seed  furnished  by  the  sub- 
station were  examined.  Encouraging  results  were  revealed.  Mr.  Abbott  acted 
as  judge  of  a  vegetable  and  small  fruit  display  at  Dawson  on  August  17,  the 
anniversary  of  "Discovery  Day"   (1896). 

In  the  northern  part  of  the  Territory  the  season  was  drier  than  usual,  but 
notwithstanding  this  condition,  garden  crops,  with  the  exception  of  potatoes,  were 
exceptionally  good  in  the  Dawson  area. 

Fvn  AND  Game 

Collections  made  under  the  Fur  Export  Tax  Ordinance  amounted  to 
$8,921.29,  a  decrease  of  $1,697.20  from  the  previous  year.  An  increase  in  the 
number  of  cross  fox,  lynx,  muskrat,  and  coyote  pelts  taken  was  reported.    The 
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number  of  coyote  pelts  presented  for  tax  was  40  as  compared  with  37  the 
previous  year,  and  the  number  of  wolf  pelts  49,  as  compared  with  63  the  previous 
year.  Revenue  from  Game  Ordinance  licences  was  $11,613,  an  increase  of 
$6,203  from  the  previous  year.  Bounty  payments  for  wolves  and  coyotes 
totalled  $11,130. 

Public  Welfare 

The  health  of  the  white  population  in  the  Territory  was  remarkably  good 
during  the  year,  Medical  Health  Officers  in  the  various  districts  reporting  a 
very  low  incidence  of  communicable  diseases.  However,  an  increase  in  tuber- 
culosis among  Indians  was  reported.  The  Venereal  Disease  Ordinance  appeared 
to  be  functioning  efficiently,  and  the  incidence  of  venereal  disease  diminished 
greatly. 

Registrations  under  the  Vital  Statistics  Ordinance  during  the  year  were 
225  births,  65  marriages,  and  94  deaths.  The  Government  hospital  at  White- 
horse  and  St.  Mary's  Hospital  at  Dawson  were  operated  throughout  the  year. 
Grants  toward  their  maintenance  were  provided  by  Council  as  follows:  White- 
horse,  $25,000;  Dawson,  $72,000.  Hospital  days  for  patients  during  the  year 
were:  Whitehorse,  9,221  for  700  patients;  Dawson,  18,645  for  610  patients. 
Hospital  days  for  indigent  patients  were:  Whitehorse,  a  few  days  for  8  patients; 
Dawson,  11,329  days  for  76  patients.  A  public  nurse  was  employed  in  Mayo 
District  for  the  full  year.  Increased  activity  in  the  Mayo  Mining  District 
necessitated  the  re-conditioning  of  the  Mayo  General  Hospital,  and  during  the 
year  the  building  was  repaired  and  orders  were  placed  for  a  considerable  amount 
of  new  equipment.  Much  difficulty  was  experienced  in  obtaining  supplies,  but 
at  the  end  of  the  year  it  was  expected  that  the  hospital  would  be  functioning 
within  a  few  weeks. 

The  sum  of  $40,943.15  was  expended  for  relief.  A  total  of  $4,721.49  was 
paid  to  St.  Paul's  Hostel,  Dawson,  for  the  care  of  all  indigent  half-breed  and 
white  children  who  attended  the  Dawson  Public  School. 

Education 

Seven  schools  were  maintained  in  the  Territory  during  the  year,  including 
two  at  Dawson  and  one  each  at  Whitehorse,  Mayo,  Carcross,  Brook's  Brook, 
and  Destruction  Bay,  the  two  last-named  being  located  on  the  Alaska  Highway. 
The  total  number  of  pupils  enrolled  during  the  school  year  ended  June  30, 
1946,  was  385,  and  the  total  number  of  pupils  enrolled  as  of  March  31,  1947, 
was  432.  The  number  of  teachers  employed  was  14.  The  total  amount  expended 
on  schools  and  education  was  $71,860.61. 

Law  and  Order 

Law  and  order  were  well  maintained  throughout  the  Territory  by  the  Royal 
Canadian  Mounted  Police. 

Scientific  Surveys 

Scientific  surveys  in  various  fields  were  undertaken  or  continued  by  officers 
of  the  Department.  A  location  survey  for  a  road  between  Jake's  Corner,  on  the 
Alaska  Highway,  and  Atlin,  B.C.,  was  made  by  the  Surveys  and  Engineering 
Branch,  and  plans,  profiles,  and  cost  estimates  were  prepared.  A  reconnaissance 
survey  and  a  preliminary  estimate  of  cost  were  also  made  of  the  Whitehorse- 
Mayo  section  of  the  proposed  road  from  Whitehorse  to  Dawson.  Triangulation 
work,  commenced  at  Whitehorse  in  1945,  was  continued  by  the  Geodetic  Service 
.along  the  Alaska  Highway,  and  by  the  end  of  the  season  had  been  completed 
as  far  as  the  British  Columbia- Yukon  boundary  south  of  Teslin  village.    Level- 
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ling  between  Edmonton  and  Whitehorse  was  continued,  and  the  year's  work 
brought  to  completion  a  line  of  precise  levels  1,400  miles  in  length  between  these 
places.  The  legal  survey  along  the  Alaska  Highway  was  extended  from 
Whitehorse  to  a  point  about  25  miles  northwest  of  Burwash  Landing,  a  distance 
of  200  miles.  Gauging  stations  were  maintained  by  the  Dominion  Water  and 
Power  Bureau  on  the  important  streams  along  the  Alaska  Highway,  and  pro- 
vided a  continuous  record  from  which  available  water  power  resources  were 
calculated.  An  engineer  of  the  Engineering  and  Construction  Service,  stationed 
at  Whitehorse,  acted  as  a  Departmental  observer  on  the  Alaska  Highway,  and 
made  periodic  reports  on  all  phases  of  maintenance  and  reconstruction.  The 
Canadian  and  United  States  Commissioners  of  the  International  Boundary 
Commission  made  a  joint  inspection  of  various  points  on  the  Yukon- Alaska 
boundary,  particularly  in  the  area  where  this  boundary  is  crossed  by  the  Alaska 
Highway.  A  survey  party  also  cleared  sections  of  the  boundary  near  the  Alaska 
Highway. 

Geological  investigation  was  continued  in  the  Territory  during  the  year 
by  three  parties  of  the  Geological  Survey  of  Canada.  One  party  commenced 
a  revision  and  more  thorough  study  of  the  Whitehorse  area,  formerly  a  source 
of  copper  ore.  Geological  work  was  also  continued  in  the  McQuesten  area 
between  Mayo  and  Dawson,  and  commenced  in  the  Dezadeash  area  west  of 
Whitehorse.  A  party  from  the  National  Museum  of  Canada  continued 
archaeological  investigations  in  northwestern  Yukon,  with  a  view  to  tracing  the 
migration  routes  from  Siberia  of  the  aboriginal  inhabitants  of  North  America. 

LAND  REGISTRY 

The  Land  Registry  deals  chiefly  with  lands  remaining  under  the  control 
of  the  Dominion.  A  Central  Office  of  Record  is  maintained  in  which  lands 
controlled  by  other  departments  are  listed  and  certain  Ordnance  and  Admiralty 
Lands  are  administered,  as  well  as  Dominion  Public  Lands,  Soldier  Settlement 
charged  lands,  and  lands  which  were  reserved  to  the  Dominion  when  the  natural 
resources  were  transferred  to  the  Western  Provinces.  Accounts  of  advances 
for  seed  grain,  fodder,  and  relief  made  to  settlers  in  the  Western  Provinces  are 
kept  in  the  Land  Registry,  which,  in  conjunction  with  the  Provinces,  deals  with 
applications  for  the  adjustment  or  apportionment  of  these  accounts.  The  Land 
Registry  issues  Letters  Patent,  administers  matters  connected  with  the  purchase 
of  lands  acquired  for  the  Alaska  Highway,  and  also  administers  the  mineral 
rights  reserved  by  virtue  of  Section  57  of  the  Soldier  Settlement  Act. 

The  Land  Registry  lost  two  of  its  senior  members  during  the  year  in  review. 
J.  Lome  Turner,  Registrar  of  Lands,  died  in  July,  1946,  and  A.  R.  Chevrier, 
who  had  charge  of  seed  grain  work,  passed  away  in  March,  1947.  These  men 
gave  many  years  of  outstanding  service  to  the  Department. 

During  the  year  a  number  of  veterans  of  the  recent  war  were  taken  on 
the  staff. 

Central  Office  of  Record 

The  Central  Office  of  Record  maintained  by  the  Land  Registry  receives 
many  requests  from  other  Government  departments  and  the  general  public  for 
information  regarding  the  ownership  of  particular  parcels  of  land.  At  present 
the  Central  Office  has  6,636  parcels  listed,  and  this  number  is  being  increased 
by  the  addition  of  land  acquired  during  the  war  years. 

Ordnance  and  Admiralty  Lands 

The  Ordnance  and  Admiralty  Lands  are  areas  in  the  Maritime  Provinces, 
Quebec,  and  Ontario  which  were,  because  of  their  strategic  situation,  reserved 
or  acquired  by  the  Crown.     They  were  transferred  to  this  Department  to  be 
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administered,  and  have  been  made  revenue  producing  whenever  possible  by 
being  placed  under  lease.  During  the  year  a  portion  of  the  Levis  Military 
Reserve  was  transferred  to  Land  Registry  control  ;  thirty-eight  sales  of  Ordnance 
Lands  were  completed  to  private  individuals,  corporations,  and  provincial 
governments;  two  areas  in  the  Clayoquot  district  were  transferred  to  the 
Province  of  British  Columbia;  fifteen  investigations  of  lands  in  New  Brunswick, 
Quebec,  Ontario,  and  British  Columbia  were  carried  out;  surveys  were  made  of 
lands  in  New  Brunswick,  Quebec,  Alberta,  and  British  Columbia,  and  eighty-six 
leases  and  two  permits  were  issued.  The  net  revenue  from  Ordnance  and 
Admiralty  Lands  in  rentals,  sales,  and  assignment  fees  was  $23,408.90. 

Public  Lands 

Lands,  controlled  by  other  departments  and  no  longer  required  for  the 
purpose  for  which  they  are  obtained,  are  transferred  to  the  Land  Registry  for 
administration  aind  disposal.  One  parcel  of  these  lands  was  sold  during  the 
year  to  the  Government  of  the  Province  of  Prince  Edward  Island,  and  seven 
areas  were  sold  to  corporations  and  private  individuals.  Nine  inspections  of 
Public  Lands  in  Quebec,  Ontario,  Alberta,  and  British  Columbia  were  made. 
The  net  revenue,  consisting  principally  of  rentals,  fees,  and  land  sales,  amounted 
to  $43,57L06. 

Soldier  Settlement  Ch.\rged  Lands 

Lands  in  the  four  Western  Provinces  against  which  charges  under  the 
Soldier  Settlement  Act  are  registered  remain  vested  in  the  Dominion.  There  are 
eighty-six  quarter-sections  remaining,  comprising  approximately  13,500  acres, 
divided  as  follows:  Manitoba,  1,120  acres;  Saskatchewan,  6,460  acres;  Alberta, 
5,440  acres;  British  Columbia,  480  acres.  Crown  Grants  are  issued  to  settlers  who 
complete  their  duties  in  accordance  with  the  terms  of  the  Dominion  Lands  Act, 
if  their  indebtedness  to  the  Soldier  Settlement  has  been  liquidated.  If  the 
indebtedness  is  still  unpaid  when  the  duties  are  completed,  or  if  the  entrant  on 
the  land  desires  this  action  to  be  taken,  patent  may  be  issued  in  the  name  of 
the  Director  of  Soldier  Settlement.  During  the  year  nine  patents  were  issued, 
one  in  the  name  of  the  Director  of  Soldier  Settlement  of  Canada  and  eight  in 
the  name  of  the  various  entrants. 

Timber  and  Grazing  Within  the  Provinces 

Timber. — Within  the  boundaries  of  the  National  Parks  there  are  eleven 
licence  timber  berths  covering  a  total  area  of  61-212  square  miles.  Two  are  in 
Manitoba  and  nine  in  British  Columbia.  Licences,  in  duplicate,  were  issued  for 
each  berth.    The  year's  revenue  amounted  to  $2,923.11. 

One  timber  permit  berth  is  in  force  on  the  Dominion  Government  Coal 
Block  near  Hosmer,  B.C.    The  revenue  collected  during  the  year  was  $288.81. 

Throughout  the  year  timber  cutting  operations  were  carried  on  at  Ordnance 
Reserve  No.  1  and  Naval  Reserve  A  on  St.  Joseph  Island  in  Lake  Huron.  The 
revenue  amounted  to  $283.35. 

Grazing.- — In  southern  Saskatchewan  annual  grazing  permits  were  issued 
on  Dominion  Lands  covering  a  total  area  of  9,916  acres  and  sworn  returns  by 
the  permittees  indicated  that  for  the  grazing  season  1946  there  were  560  cattle 
and  106  horses  on  the  lands.  The  revenue  collected,  consisting  of  ground  rental, 
amounted  to  $172.64. 

Seed  Grain,  Fodder,  and  Relief  Indebtedness 

During  the  year,  recommendations  relating  to  the  adjustment  or  apportion- 
ment of  outstanding  seed  grain,  fodder,  and  relief  indebtedness  were  submitted 
in  1,560  cases  by  the  Alberta,  Saskatchewan,  and  Manitoba  Adjustment  Boards. 
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These  recommendations  were  ratified  by  Orders  in  Council  and  2,012  discharges 
and  releases  of  liens  were  issued.  As  a  result  of  indebtedness  amounting  to 
$202,433.40  was  written  off.  A  total  of  2,721  inquiries  was  received  from  the 
provinces  for  statements  of  outstanding  indebtedness  relative  to  the  issue  of 
land  grants,  and  210  certificates  of  indebtedness  were  issued.  In  addition,  5,460 
inquiries  were  received  from  Debt  Adjustment  Boards  in  the  Western  Provinces. 
Gross  collections  for  the  fiscal  year  amounted  to  $85,125.67.  The  sum  of 
$3,069.04  was  refunded,  leaving  a  net  revenue  of  $82,056.63. 

As  the  staff  engaged  in  this  work  has  other  responsibilities  as  well,  it 
is  impossible  to  give  a  definite  figure  for  the  cost  of  administration,  but  the 
total  amount,  including  office  expenses  and  field  investigations,  is  approximately 
$7,000. 

The  following  summary  shows  the  financial  operations  for  the  year  ended 
March  31,  1947: 

Debits—  Principal  Interest  Total 

Balance  outstanding  March  31.  1946 $2,406,911  55      $3,577,336  66      S5, 984, 248  21 

Accrued  interest  April  1,  1946,  to  March  31,  1947 137,726  21  137,726  21 

Total  debits $2,406,911  55      $3,715,062  87      $6,121,974  42 

Credits — 

Net  revenue.  April  1,  1946,  to  March  31,  1947 56,418  88  25,637  75  82,056  63 

Amount  written  off  as  loss  by  Orders  in  Council— 

(See.  1  Chap.  51,  17  George  V.) 54,648  82  147,784  58  202,433  40 

Total  credits $    111,067  70      $    173,422  33      $    284,490  03 

Amount  outstanding  March  31,  1947 $2,295,843  85      $3,541,640  54      $5,837,484  39 


SUMMARY 

Province  of  Manitoba 

Debits—  Principal  Interest 

Amount  outstanding  March  31,  1946 $       10,559  53      $       17,044  30 

Accrued  interest  April  1,  1946,  to  March  31,  1947 555  21 

Total  debits 

Credits — 

Net  revenue  April  1946,  to  March  31,  1947 

Amount  written  off  as  loss  by  Orders  in  Council. 

Total  credits 

Amount  outstanding  March  31,  1947 $ 


Total 
27,603  83 
555  21 


$ 

10,559  53 

$ 

17,599  51 

$ 

28,159  04 

.$ 

377  62 
144  80 

$ 

129  81 
931  79 

$ 

507  43 
1,076  59 

.$ 

522  42 

$ 

1,061  60 

$ 

1,584  02 

10,037  11 

$ 

16,537  91 

$ 

26,575  02 

SUMMARY 

Province  of  Saskatchewan 

Debits—                                                                                                Principal  Interest 

Amount  outstanding  March  31,  1946 $1,562,705  26  $2,273,824  89 

Accrued  interest  April  1,  1946,  to  March  31,  1947 89,092  24 

Total  debits $1,562,705  26  $2,362,917  13 

Credits — 

Net  revenue  April  1,  194G,  to  March  31,  1947 $      46,. 543  27  $      22.4.37  15 

Amount  written  off  as  loss  by  Orders  in  Council 14,7.56  19  66,731  89 

Total  credits S      61,299  46  $      89,169  04 

Amount  outstanding  March  31,  1947 $1,501,405  80  $2,273,748  09 


Total 
.$3.836,530  15 


89,092  24 

$3,925,622  39 

$ 

68,980  42 
81,488  08 

$ 

150,468  50 

$3,775,153  89 
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SUMMARY 

Province  of  Alberta 

Principal  Interest 

Debits — 

Amount  outstanding  March  31,  1946 $  833,621  76  $1,286,427  47 

Accrued  interest  April  1  1946,  to  March  31,  1947 48,078  76 

Total  debits $  833,621  76      $1,334,506  23 

Netrevenue  April  1,  1946,  to  March  31,  1947 $      9,497  99      $        3,070  79 

Amount  written  off  as  loss  by  Orders  in  Council $    39,747  83      $      80, 120  90 

Total  credits $    49,245  82      $      83,19169 

Amount  outstanding  March  31,  1947 $  784,375  94      $1,251,314  54 

SUMMARY 
Province  or  British  Columbia 
Amount  outstanding  March  31,  1947 $  25  00      $  40  00 
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Total 

$2,120,049  23 
48,078  76 

$2,168,127  99 


$   12,568  78 
$  119,868  73 

$  132,437  51 

$2,035,690  48 


65  00 


Letters  Patent 

During  the  fiscal  year  there  were  46  Letters  Patent  issued  covering  a  total 
of  2,959  acres,  divided  according  to  provinces  as  follows: 

Patents  Acres 

Manitoba 4  647 

Saskatchewan 10  1,490 

Alberta 6  693 

Northwest  Territories 23  121 

Yukon  Territory 3  8 

46  2,959 

The  various  kinds  of  grants  are  dealt  with  in  the  following  table: — 


*  Homesteads 

*Soldier  Grants 

tSpecial  Grants 

Sales 

Patents 

Acres 

Patents 

Acres 

Patents 

Acres 

Patents 

Acres 

Manitoba                    .        

3 
5 

2 

487 
719 
320 

1 
4 
3 

160 
612 
369 

1 

159 

1 

23 

3 

4 

Northwest  Territories 

121 

8 

Totals 

10 

1 ,  526 

8 

1,141 

1 

159 

27 

133 

*  Under  this  heading  are  included  lands  entered  for  by  returned  soldiers,  affected  by  loans  from  the 
Director  of  Soldier  Settlement  of  Canada,  said  loans  having  been  repaid  in  full.  Patents  were  issued 
dhect  to  the  settlers. 

t  Under  this  heading  is  included  land  entered  for  by  a  returned  soldier  affected  by  a  loan  from  the 
Director  of  Soldier  Settlement  of  Canada,  which  land  was  patented  to  the  said  Director  at  the  request 
of  the  entrant  under  the  Soldier  Settlement  Act. 

There  were  227  certified  copies  of  Letters  Patent  issued  during  the  fiscal 
year,  for  which  the  Department  received  $700. 


Alaska  Highway  Land  Acquisition 

In  connection  with  the  acquisition  of  land  for  the  right-of-way  of  the 
Alaska  Highway,  title  for  seven  parcels  has  been  secured.  The  remaining  seven 
are  in  the  hands  of  the  Department  of  Justice.  Negotiations  in  connection  with 
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camp-sites  and  flight  strips  have  been  completed  in  six  cases,  and  the  remaining 
one,  in  which  expropriation  proceedings  were  necessary,  is  in  the  hands  of  the 
Department  of  Justice.  Easements  have  been  secured  covering  three  parcels 
on  the  water  line  to  Dawson  Creek.  Crown  Grant  has  not  been  completed  in 
three  cases,  while  the  fourth  has  been  expropriated  through  the  Department  of 
Justice.  Of  a  total  of  nine  easements  recjuired  on  the  water  line  to  Fort  St.  John, 
seven  have  been  secured;  the  remaining  two  are  now  in  the  hands  of  the 
Department  of  Justice  pending  the  settlement  of  the  estates  of  the  original 
owners  of  the  property.  All  telephone  and  telegraph  easements  have  been 
completed  both  in  Alberta  and  British  Columbia,  with  the  exception  of  two 
which  have  been  delayed  due  to  the  absence  of  the  property  owners.  These  are 
pow  in  hand. 


NATIONAL  PARKS  BUREAU 

There  are  eighteen  National  Parks  and  nine  National  Historic  Parks 
established  across  the  Dominion,  with  each  of  the  provinces  having  one  or  more 
of  them  within  its  boundaries.  These  parks  are  administered  under  the  National 
Parks  Act,  the  authority  and  provisions  of  which  also  cover  the  many  National 
Historic  Sites  and  Monuments  set  aside  in  all  parts  of  Canada  to  perpetuate 
leading  men  and  events  in  national  history.  Besides  the  controlling  staff  at 
Ottawa,  a  resident  superintendent  is  located  in  each  of  the  principal  parks  and 
is  assisted  by  a  capable  staff  in  the  handling  of  his  administrative  duties.  A 
scientific  service  is  maintained  in  the  National  Parks  Bureau  to  advise  on  wild- 
life problems  and  to  administer  the  Migratory  Birds  Convention  Act. 

It  is  proposed  to  abolish  Buffalo  Park  and  Nemiskam  Park  in  Alberta  and 
to  withdraw  certain  parcels  of  land  from  Waterton  Lakes  Park  in  Alberta, 
Prince  Albert  Park  in  Saskatchewan,  and  Riding  Mountain  Park  in  Manitoba, 
At  the  same  time  it  is  proposed  to  add  to  Fort  Beausejour  Historic  Park,  New 
Brunswick,  three  small  tracts  of  land  containing  important  historical  features, 
to  attach  a  section  of  land  to  Riding  Mountain  Park  in  exchange  for  another 
section  to  be  withdrawn,  and  to  add  23-6  square  miles  of  pasture  land  to  Elk 
Island  Park  in  order  to  provide  sufficient  range  to  guarantee  the  preservation 
in  a  healthy  condition  of  the  herd  of  buffalo  located  there. 

TRAVEL  TO  THE  PARKS 

During  the  fiscal  year  1946-47  the  National  Parks  resumed  their  normal 
rôle  as  outstanding  tourist  attractions  and  made  a  major  contribution  to  the 
well-being  and  morale  of  the  many  Canadians  who  visited  these  areas,  dedicated 
to  them  for  their  benefit,  education,  and  enjoyment. 

The  considerable  increase  in  the  number  of  visitors  to  the  parks  which 
became  so  evident  with  the  termination  of  hostilities  in  World  War  II  during 
the  preceding  year  was  continued  during  the  period  under  review.  The  attend- 
ance figure  reached  pre-war  levels,  and  was  only  slightly  less  than  the  record 
established  in  1940.  Of  the  992,745  visitors  recorded,  nearly  210,000,  or 
approximately  twenty-one  per  cent,  came  from  outside  Canada,  mostly  from 
the  United  States. 

The  number  of  visitors  to  each  park  and  a  comparison  with  the  tabulation 
of  the  previous  year  are  given  in  the  following  table: 
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1946-47 


1945-40 


Increase 


Banff 

Cape  Breton  Highlands 

Elk  Island 

Georgian  Bay  Islands. . 

Glacier 

Jasper 

Kootenay 

Mount  Revelstoke 

Point  Pelee 

Prince  Albert 

Prince  Edward  Island.. 

Riding  Mountain 

St.  Lawrence  Islands. . . 

Waterton  Lakes 

Yoho 


246.397 

23,896 

39,976 

6,591 

461 

29,191 

64,530 

8,542 

87,150 

31,474 

50,281 

161,237 
15,824 

126,337 
23,015 


148,113 

18,863 

24,939 

3,842 

330 

16,127 

28,326 

6,474 

59,948 

18,858 

48,068 

108,060 
10,809 
46,744 
10,868 


98,284 

5,033 
15,037 

2,749 

131 

13,064 

36,204 

2,068 
27,202 
12, 616 

2,213 
53,177 

5,015 
79,593 
12,147 


National  Historic  Parks 


Fort  Anne 

Fort  Beausejour 

Fort  Chambly 

Fort  Lennox 

P'ortress  of  Louisbourg. 

Fort  Maiden 

Fort  Wellington 

Port  Royal  Habitation 

Totals 


992,745 


8,754 

5,544 

3,210 

12,023 

5,343 

6,680 

22,546 

16,203 

6,343 

1,223 

655 

568 

4,238 

3,126 

1.112 

17,335 

15,279 

2,056 

5,699 

2,594 

3,105 

6,025 

3,296 

2,729 

602,409 


390,336 


Among  the  many  distinguished  visitors  to  the  National  Parks  during  the 
year  were  Their  Exce'llencies,  the  Governor  General  of  Canada  and  Viscountess 
Alexander  of  Tunis,  who  visited  Banff  and  Jasper  Parks,  and  Field  Marshal 
Montgomery, .  who  visited  Jasper  Park. 

DIRECT  REVENUE 

The  net  revenues  from  the  National  Parks  Services  and  from  the  adminis- 
tration of  the  Migratorv  Birds  Convention  Act  for  the  fiscal  year  1946-47 
amounted  to  $422,219.9f  and  $1,229.50,  respectively,  totalling  $423,449.41,  an 
increase  of  approximately  37-6  per  cent  over  the  total  of  $307,831.06  for  the 
preceding  year. 

CONSERVATION   SERVICES 

Forest  Protection 

Every  possible  effort  was  made  to  maintain  and  increase* the  efficiency  of 
the  fire-fighting  organization  in  all  phases,  including  personnel,  fire-detec- 
tion and  suppression,  transportation,  and  communication.  Improvement  work 
was  affected  adversely  by  the  prevailing  shortages  in  labour,  materials,  and 
new  equipment,  so  that  no  new  fire  lookouts  were  completed  during  the  year. 
A  considerable  amount  of  preliminary  Avork  was  done  toward  the  establishment 
of  the  Géraldine  lookout  in  Jasper  Park  and  the  Aylmer  lookout  in  Banff  Park, 
however,  and  it  was  expected  that  both  would  be  completed  in  1947.  Panoramic 
infra-red  photographs  were  completed  for  most  of  the  lookouts  in  both  Banff 
and  Jasper  Parks  to  assist  the  lookout  men  in  describing  more  accurately  the 
location  of  fires  which  come  under  their  observation. 
95976—8 
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New  fire-fighting  equipment,  including  twelve  portable  gasoline  pumps, 
one  booster  pump,  and  21,500  feet  of  hose,  was  purchased  to  replace  articles 
worn  out  during  the  war  years. 

FIRE    WEATHER    STATIONS 

Stations  which  take  readings  several  times  a  day  of  factors  affecting  the 
rate  of  spread  of  forest  fires,  such  as  wind  velocity,  temperature,  precipitation, 
relative  humidity,  and  rate  of  evaporation,  were  in  continuous  operation  from 
early  in  May  until  the  end  of  September  in  Banff,  Jasper,  Yoho,  Waterton 
Lakes,  Prince  Albert,  and  Riding  Mountain  Parks.  These  stations  maintain 
charts  showing  the  fire  hazard  conditions  at  stated  times  throughout  the  day 
and  make  short  range  forecasts  of  weather  conditions  likely  to  occur,  in  order 
to  guide  the  responsible  officers  in  disposing  their  staffs,  crews,  and  equipment. 
They  also  co-operate  with  the  Meteorological  Service  of  the  Department  of 
Transport,  wiring  certain  weather  data  every  day  and  receiving  in  return  daily 
forecasts  to  supplement  their  information  and  charts. 

FIRE  LOSSES   IN   NATIONAL  PARKS 

During  the  year  1945  a  record  was  established  for  the  small  number  of 
forest  fires  started  and  the  small  extent  of  the  areas  burned.  This  reflected  not 
only  the  very  efficient  services  of  the  fire-fighting  and  prevention  organizations, 
but  a  very  favourable  fire-hazard  condition.  During  the  latter  part  of  May  and 
early  in  June,  and  again  during  July  and  August.  1946,  extremely  hazardous 
forest  fire  conditions  prevailed.  This  situation  resulted  in  forty-nine  fires  being 
reported,  compared  with  nineteen  during  the  preceding  year.  However,  due  to 
the  promptness  with  which  the}'  were  reported  and  the  efficient  action  taken  in 
extinguishing  them,  they  were  mostly  confined  to  spot  fires,  or  those  of  small 
dimensions. 

The  number  of  forest  fires  in  each  park,  the  areas  burned,  the  costs  of 
suppression,  and  a  comparison  with  the  figures  of  the  preceding  year  are  given 
in  the  following  table: 


Park 

Number  of 
Fires 

Area  Burned 
Acre? 

Cost  of 
Suppression 

1946 

1945 

1946 

1945 

1946 

1945 

Banff 

19 
7 
1 
3 
9 
0 
4 
1 
2 
1 
0 
1 
0 
0 

1 

4 
1 
2 
3 
0 
3 
2 
1 
2 
0 
0 
0 
0 

1 

0 

2 

248 
2h 
161 

1^ 
0 
Spot 
1,120 
177 
65 
0 
Spot 
0 
0 
Spot 

2\ 

9» 

131' 

41 
0 

Spot 
Spot 

2 

0 
0 
0 
0 
4 
0 

$       cts. 

396  05 
2,137  46 
206  30 
440  58 
304  18 
0  00 

4  30 
408  11 

55  13 

5  34 
0  00 
0  00 
0  00 
0  00 
0  90 

$      cts. 
69  52 

Jasper  

4  25 

Glacier 

351  92 

Kootenav 

132  67 

Yoho 

0  00 
483  28 

Waterton  Lakes 

2  50 

Elk  Island 

5  00 

70  00 

Riding  Mountain. . . .% 

St.  Lawrence  Islands 

0  00 
0  00 

Point  Pelee 

0  00 

Georgian  Bay 

0  00 

Cape  Breton 

142  77 

Prince  Edward  Island 

0  00 

Total 

49 

19 

1,777 

153è 

3,958  35 

1,261  91 

An  analysis  of  the  causes  of  these  fires  shows  that  lightning  was  responsible 
for  32-6  per  cent  of  the  total;  smokers  24-4  per  cent;  campers  14*2  per  cent, 
and  miscellaneous  known  causes  12-1  per  cent,  and  that  the  remaining  16*7 
per  cent  were  attributable  to  settlers,  the  railways,  or  to  causes  unknown. 
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INSECT  CONTROL 

An  infestation  of  bark  beetle  (clcndroctonu^  monticolae)  similar  to  earlier 
outbreaks  which  had  constituted  a  serious  threat  to  other  large  tracts  of  pure 
lodgepole  stands  in  the  western  parks,  was  discovered  in  a  stand  of  lodgepole 
pine  (pinus  contorta)  near  Leanchoil  in  Yoho  Park.  These  attacks  had  been 
successfully  controlled  in  Banff  and  Kootenay  Parks  by  the  standard  method 
of  cutting  and  burning  the  infested  trees  during  the  winter  months,  and  it  was 
decided  to  use  the  same  method  to  control  the  infestation  in  the  Leanchoil  area. 

Due  to  the  scarcity  of  labour,  this  work  during  the  winter  of  1945-46  was 
limited  to  January,  February,  and  March.  The  operation  was  resumed  in 
October,  1946,  but  the  labour  situation  proved  even  more  difficult,  particularly 
as  to  the  type  of  labour  then  available.  As  a  result,  the  costs  of  the  operation 
became  excessive  and  with  the  exhaustion  of  the  appropriation  the  camp  was 
closed  in  December,  1946.  The  infestation  continues  to  be  active  and  further 
control  work  is  planned  for  1947. 

DISPOSAL   OF    TIMBER   UNDER   ANNU.\L    CUTTING    BUDGET 

Disposal  of  saw-timber,  fuel-wood,  and  other  forest  products  to  local 
settlers  under  the  annual  cutting  budget  was  continued  in  Riding  Mountain 
Park.  In  comparison  with  that  of  1945-46  this  year's  cut  showed  a  considerable 
increase  in  saw-timber,  principally  in  hardwood,  the  cut  of  coniferous  species 
remaining  well  within  the  limit  allowed  under  the  working  plan.  During  the 
current  year  2,103  permits  were  issued  for  3,788,250  feet  board  measure  saw- 
timber,  19,605  cords  of  fuel-wood,  69,832  posts,  and  12,017  trees. 

Wildlife  Management 

Studies  of  animal  populations,  disease,  and  range  conditions  for  big  game 
in  the  National  Parks  were  continued.  Capt.  A.  W.  F.  Banfield,  Parks  Mammal- 
ogist,  conducted  investigations  in  the  mountain  parks  during  the  summer  of 
1946,  and  began  studies  of  prédation  and  range  conditions  in  Prince  Albert 
Park  and  Cape  Breton  Highlands  Park  during  the  winter  of  1946-47.  Dr.  Ian 
McTaggart  Cowan,  of  the  University  of  British  Columbia,  continued  winter 
range  studies  in  the  mountain  parks.  Wildlife,  including  big  game  species,  was 
fovmd  to  be  in  fairly  good  condition.  Because  of  continued  serious  overgrazing 
in  Banff  and  Jasper  Parks,  large  numbers  of  surplus  elk  were  removed.  The 
dressed  meat  and  hides  were  given  to  the  Indian  Afïairs  Branch  for  distribution 
to  Indian  reservations.  Investigations  in  1947  will  show  whether  the  reduction 
of  elk  has  'been  adequate  to  prevent  further  destruction  of  range. 

Owing  to  threatened  depletion  of  food  supply  and  damage  to  certain  scenic 
locations,  it  was  necessary  to  trap  a  number  of  beaver  alive  in  Jasper,  Banff, 
and  Waterton  Lakes  Parks.  Fifty-seven  animals  were  donated  to  the  Indian 
Affairs  Branch  for  liberation  on  Indian  trapping  areas  elsewhere  in  Alberta.  No 
marten  were  live-trapped  during  the  year. 

Some  control  of  predators  was  effected  in  certain  National  Parks,  especially 
on  park  borders  in  the  vicinity  of  cultivated  and  stock-raising  areas. 

WILD  ANIMAL  PARKS 

In  order  to  avoid  damage  to  the  range  in  Elk  Island  Park  by  over-use, 
it  was  necessary  to  slaughter  200  elk  and  66  buffalo.  The  meat  and  hides  of  the 
elk  were  donated  to  the  Indian  Affairs  Branch  for  distribution  to  the  Indians. 
Sixty-two  buffalo  hides  and  the  meat  of  53  buffalo  were  sold  by  tender.  The 
meat  of  13  buffalo  was  set  aside  for  Banff  Indian  Days  in  1947  and  for  other 
special  purposes.  Thirty-two  buffalo  were  slaughtered  at  Riding  Mountain 
Park  as  part  of  a  program  to  ensure  maintenance  of  a  moderate-sized,  healthy 
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herd.  The  meat  and  hides  of  these  buffalo  were  sold  by  tender.  Two  buffalo 
were  slaughtered  at  Prince  Albert  Park  to  protect  the  allotted  range  from 
over-use.  The  meat  was  given  to  the  Indian  Affairs  Branch  and  the  hides  were 
sold  by  tender. 

Three  hundred  and  seventy-five  surplus  elk  were  slaughtered  in  Jasper 
Park  because  of  the  serious  condition  of  over-population  of  elk  and  in  order 
to  preserve  and  restore  the  natural  ranges,  which  were  becoming  seriously  over- 
grazed. The  dressed  meat  and  hides  were  donated  to  the  Indian  Affairs  Branch. 

For  similar  reasons,  321  surplus  elk  were  slaughtered  in  Banff  Park.  The 
hides  and  dressed  meat  were  donated  to  the  Indian  Affairs  Branch. 

A  census  of  wild  animals  in  fenced  enclosures  in  National  Parks  as  of  March 
31,  1947,  is  as  follows: 


Species 

Banff 

Park 

Paddock 

Elk 
Island 
Park 

Prince 

Albert 

Park 

Paddock 

Riding 
Mountain 

Park 
Paddock 

Total 

Buffalo 

9 

1,019 

5Ô2 

390 

96 

6 

22 
16S 

1,056 

Elk                         

720 

390 

1 
15 

97 

15 

1 
1 

1 

1 

Total      

11 

2,057 

6 

206 

2,280 

FISHING  AND  FISH   CULTURE 

Fishing  in  the  National  Parks  of  Canada  was  reported  good  by  the 
majority  of  experienced  anglers,  and  fine  catches  of  all  game  species  were  reported 
in  the  creel  census. 

In  addition  to  the  six  parks  in  which  creel  census  data  have  been  collected 
for  several  years.  Prince  Edward  Island  Park,  Riding  Mountain  Park,  and  Cape 
Breton  Highlands  Park  have  commenced  similar  operations.  Increased 
co-operation  in  the  return  of  the  census  cards  was  received  from  the  anglers 
during  the  past  year.  Cards  completed  for  use  in  fisheries  research  totalled 
2,068. 

During  the  summer  of  1946  Dr.  V.  E.  F.  Solman,  Parks  Limnologist,  carried 
out  studies  in  nine  western  parks.  These  investigations  produced  data  for 
guidance  in  the  development  of  park  policies  of  fish  management,  for  improve- 
ment of  the  angling,  and  for  more  efficient  utilization  of  hatchery  products. 

General  conditions  in  Banff  Park  seemed  to  have  improved  in  all  waters, 
except  for  lake  trout  fishing  in  Lake  Minnewanka.  The  Third  Vermilion  Lake 
was  overfished.  The  Engineering  and  Construction  Service  carried  out  experi- 
ments with  the  use  of  Bow  River  water  at  the  Banff  hatchery.  The  Bow  River 
water  was  found  to  be  warmer  and  therefore  more  suitable  than  the  present 
supply^  with  the  exception  that  heavy  silting  takes  place  during  warm  weather. 

In  Cape  Breton  Highlands  Park,  extremely  dry  weather  and  low  water  in 
all  streams  throughout  the  fishing  season  were  believed  responsible  for 
unusually  small  catches.  Good  catches  of  trout  were  reported  from  the  Clyburn, 
North  Aspy,  and  MacKenzie  Rivers,  and  some  sixty  salmon  were  reported 
taken  in  the  Cheticamp  River.  Plans  have  been  made  to  carry  out  a  limnol- 
ogical  investigation  of  the  waters  in  this  park. 

Fishing  in  the  streams  of  Glacier  Park  was  generally  poor  throughout  the 
season. 
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Fishing  in  Jasper  Park  was  "spotty",  although  it  was  the  opinion  of  anglers 
that  plenty  of  fish  were  present.  Weather  conditions  probably  affected  the 
angling,  and  it  is  known  that  many  inexperienced  anglers  were  fishing  during 
the  season. 

From  the  Jasper  hatchery  121,000  rainbow  trout  eggs  and  54,600  Eastern 
brook  trout  eggs  were  transferred  to  Banff  Park,  and  100,000  rainbow  eggs  to 
Waterton  Lakes.  Sixty  thousand  rainbow  fingerlings  were  also  forwarded  to 
Banff  Park. 

Angling  was  poor  throughout  the  season  in  Kootenay  Park,  due  to  unusually 
high  water  in  the  early  summer,  and.  consequent  muddincss. 

Fishing  was  good  in  Mount  Revelstoke  Park,  and  favourable  reports  were 
received  of  the  fishing  in  Millar  Lake,  Eva  Lake,  and  Lake  of  Jade. 

The  quality  of  the  angling  in  Prince  Albert  Park  was  generally  better  than 
last  year.  Good  catches  of  pickerel,  pike,  and  bass  were  reported  from 
Waskesiu,  Crean,  and  Heart  Lakes.  A  noticeable  increase  of  fishermen  visited 
Kingsmere  Lake,  and  good  catches  of  lake  trout  were  taken  in  the  early  part 
of  the  season.  Netting  of  whitefish  in  Waskesiu  Lake  was  again  permitted  to  a 
limited  extent  during  the  summer,  for  local  use  only. 

During  1946  fishing  conditions  in  Prince  Edward  Island  Park  were  gen- 
erally poor,  although  some  very  good  trout  were  taken  from  the  Lake  of  Shining 
Waters,  and  Long  Pond.  A  limnological  investigation  of  the  waters  is  planned 
for  1947. 

Fishing  in  the  lakes  in  Riding  Mountain  Park  showed  some  improvement 
over  past  years,  no  doubt  due  to  the  higher  lake  levels.  Another  shipment  of 
approximately  328  mature  lake  trout  was  made  from  Clearwater  Lake,  north  of 
The  Pas,  to  Clear  Lake. 

Angling  in  Waterton  Lakes  Park  was  fairly  good.  There  were  good  catches 
of  lake  trout  from  Waterton  Lake  and  very  good  catches  of  eastern  brook  trout 
from  Cameron  Lake  early  in  the  season;  excellent  catches  of  trout  were  made 
from  Lineham  Lake. 

In  Yoho  Park  the  fishing  in  the  lakes  and  streams  was  generally  poor 
throughout  the  season  except  in  Lake  O'Hara,  where  several  good  catches  were 
reported. 

The  following  statement  shows  the  number  of  fry,  fingerlings,  and  adult 
fish  distributed  in  park  waters  during  the  year: 


Park 


Rainbow 
Trout 


Cutthroat 
Trout 


Speckled 
Trout 


Lake 
Trout 
(adult) 


Total 


Banff 

Jasper 

Kootenay 

Waterton  Lakes.. 

Yoho 

Riding  Mountain. 


Total. 


278,000 

127,350 

30,000 

69,875 

15,000 


120,000 


40,000 
73,900 


72,000 
33,190 


328 


520, 225 


233,900 


105, 190 


328 


470, 000 
160, 540 

70,000 
143,775 

15,000 
328 


859.643 


Provincial-Dominion  Wildlife  Conference 

The  Eleventh  Provincial-Dominion  Wildlife  Conference  was  held  in 
Ottawa  February  27  and  28,  1947.  This  conference  of  Provincial  and  Dominion 
officials  who  co-operate  in  the  conservation  of  Canadian  wildlife  resources  is 
of  great  value  in  the  promotion  of  scientific  research  and  the  solution  of  admin- 
istrative problems.  The  United  States  Fish  and  Wildlife  Service  was  well 
represented. 
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Resolutions  were  adopted  relating  to  the  following  subjects:  increased 
protection  for  North  American  waterfowl;  stimulation  of  wildlife  research  in 
Canada;  uniformity  in  restrictions  on  firearms;  establishment  of  courses  in 
wildlife  management  in  Canadian  universities;  uniform  fur  royalty  schedule; 
the  importation  of  scientific  publications  into  Canada;  safeguarding  of  biologi- 
cal resources  in  international,  interprovincial,  and  provincial  waters  where 
alterations  in  waterways  and  water  areas  are  proposed;  investigation  of  the  status 
of  barren  ground  caribou;  establishment  of  a  "Wildhfe  Conservation  Week"'; 
adequate  control  of  the  use  of  aircraft  for  transporting  hunters  and  tourists  into 
remote  areas;  and  investigation  of  crop  damage  by  sandhill  cranes  in  parts 
of  Canada. 

Migratory  Birds  Coxvextiox  Act 

The  Migratory  Birds  Treaty,  which  was  signed  in  Washington,  D.C,  on 
August  16,  1916,  and  made  effective  by  Act  of  Parliament  of  Canada,  1917 
fChapter  130,  Revised  Statutes  of  Canada.  1927,  and  Amendments),  was 
designed  for  the  better  protection  of  certain  birds  that  migrate  between  Canada 
and  the  United  States.  In  this  conservation  measure  the  Dominion  and  the 
provinces  co-operate.  Regulations  in  accordance  with  the  Statute  are  agreed 
upon  and  are  made  effective  by  both  the  Dominion  and  the  provinces. 

Under  the  Migratory  Birds  Convention  Act  there  are  reserved  in  Canada, 
under  federal  control,  bird  sanctuaries  covering  a  total  area  estimated  at  1,356 
square  miles. 

The  Ontario  Provincial  Hannah  Bay  Waterfowl  Sanctuary  was  established 
a  bird  sanctuary  under  the  Migratory  Birds  Convention  Act,  and  was  included 
in  the  Federal  Hannah  Bay  Bird  Sanctuary  (N.W.T.),  during  the  period  under 
review. 

During  the  year,  1,095  permits  and  licences  were  issued.  Distributed  printed 
material  comprised  5,251  copies  of  the  Migratory  Birds  Convention  Act  and 
Regulations,  14,551  Abstracts  of  the  Regulations,  41,558  posters,  and  6,629 
educational  pamphlets. 

Field  administration  of  the  Act  was  continued  under  the  supervision  of  four 
district  officers.  The  title  of  these  positions  has  been  changed  from  Chief 
Federal  Migratory  Bird  Officer  to  Dominion  Wildlife  Officer.  Throughout  the 
year,  the  Dominion  wildlife  officers  conducted  investigations  of  the  waterfowl 
situation.  They  supervised,  in  their  respective  districts,  a  special  inventory  of 
wintering  waterfowl.  This  was  the  first  year  in  which  Canada  participated  in 
this  census,  which  is  continental  in  scope. 

The  Dominion  Wildlife  Officer  for  British  Columbia  conducted  special 
investigations  on  wildlife  in  the  Cariboo  and  Vanderhoof  regions,  and  at  Six- 
teen Alile  Lake,  Frances  Lake,  and  Lakelee  Lake.  He  also  investigated  various 
waterfowl  habitat  improvement  projects,  and  studied  the  problem  of  oil  pollu- 
tion in  coastal  waters. 

The  Dominion  Wildlife  Officer  for  the  Prairie  Provinces  investigated  water- 
fowl conditions  at  various  P.F.R.A.  projects,  carried  out  joint  inspections  of 
certain  bird  sanctuaries  with  provincial  authorities,  made  special  investigations 
of  wildlife  in  Prince  Albert  and  Riding  Mountain  National  Parks,  and  engaged 
in  varied  field  research. 

The  Dominion  Wildlife  Officer  for  Ontario  and  Quebec  patrolled  and 
inspected  the  ten  bird  sanctuaries  on  the  north  shore  of  the  Gulf  of  St.  Law- 
rence, and  added  to  the  coloured  motion  picture  of  this  region  which  was  begun 
in  the  previous  year.  Special  studies  were  made  in  Point  Pelee  National  Park, 
and  in  other  areas,  in  co-operation  with  the  provinces.  An  investigation  of  the 
blue  goose  situation  in  James  Bay  was  begun,  and  will  be  continued. 
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The  Dominion  Wildlife  Officer  for  the  Maritime  Provinces  made  studies 
of  woodcock  populations,  the  waterfowl  situation,  and  condition  of  the  eel- 
grass. 

Officers  of  the  Bureau  delivered  many  illustrated  lectures  during  the  year, 
and  in  other  ways  disseminated  information  relating  to  migratory  birds  and  their 
conservation. 

In  1946,  the  general  waterfowl  population  throughout  Canada  showed  a 
considerable  decrease,  due,  it  is  believed,  to  a  poor  nesting  season  and  increased 
hunting  pressure.  This  situation  led  to  shortened  seasons  and  other  increased 
restrictions  on  waterfowl  hunting. 

As  of  December  31,  1946,  the  official  Canadian  bird-banding  records  con- 
tained 497,482  records  of  birds  that  had  been  banded,  and  a  total  of  33,406 
detailed  records  of  recovery  of  birds  that  carried  bands. 

Persons  who  recover  birds  wearing  official  bands  are  urged  to  further  the 
success  of  bird-banding  by  reporting  the  details.  No  postage  is  required  on 
reports  related  to  banded  birds  if  they  are  directed  to  the  Controller,  National 
Parks  Bureau,  Ottawa,  Canada. 

The  Bureau  was  represented  at  the  Sixty-fourth  Meeting  of  the  American 
Ornithologists'  Union  in  Urbana-Champaign,  Illinois,  September  2-6,  1946;  the 
Twelfth  North  American  Wildlife  Conference  in  San  Antonio,  Texas,  February 
3-5,  1947;  and  the  annual  meeting  of  The  International  Association  of  Game, 
Fish,  and  Conservation  Commissioners  in  St.  Paul,  Minnesota,  September  9-11, 
1946.  Two  papers  were  presented  at  the  latter  two  meetings — one  on  wildlife 
conditions  in  Canada  and  one  on  the  Canadian  waterfowl  situation. 

MAINTENANCE  AND  IMPROVEMENTS 

Due  to  the  prior  national  need  of  homes  and  the  shortages  in  labour, 
materials,  and  equipment,  no  new  work  or  improvement  of  major  importance 
was  undertaken  in  the  National  Parks  during  the  year.  However,  all  facilities 
such  as  highways,  roads,  bridges,  trails,  telephone  lines,  buildings,  and  muni- 
cipal services  were  maintained  in  a  state  of  efficient  operation. 

Roads  and  Bridges 

The  work  done  under  this  heading  consisted  of  repairs  to  road  grades,  sur- 
faces, bridges,  and  culverts  in  ordpr  to  keep  them  in  good  condition  for  traffic. 
In  Banff  Park  work  was  done  on  the  Eldon  revision,  preparing  the  subgrade  for 
asphalt  paving;  a  new  road  into  the  rock  quarry  was  commenced,  and  700  feet 
of  new  road  was  built  from  Calgary  Highway  to  Bungalow  Camp  "A".  Four 
miles  of  fire  road  was  built  to  extend  the  Cascade  fire  road  toward  Flint's 
Park,  and  8  miles  of  the  Healey  Creek  fire  road  was  improved.  In  Yoho  Park 
a  new  steel  bridge  over  the  Kicking  Horse  River  at  Leanchoil  was  completed, 
and  in  Prince  Edward  Island  Park  a  half  mile  of  secondary  road  was  built. 
In  Cape  Breton  Highlands,  a  new  road  was  made  from  near  Mile  8  on  the 
main  highway  into  Warren  Lake,  as  well  as  a  short  road  from  the  athletic  field 
to  the  Keltic  Lodge  road. 

Trails 

In  Banff  Park,  3^  miles  of  trail  was  rebuilt  and  2  miles  of  new  horse  trail 
was  constructed,  while  in  Jasper  Park  2  miles  of  fire  trail  was  constructed  at 
Mile  9  of  the  Medicine  liake  River  road. 

Communication  Systems 

No  new  construction  work  was  carried  out  on  telephone  systems  in  the 
National  Parks  except  in  Jasper,  where  one  mile  of  forest  line  was  constructed 
along  the  East  Highway,  Mile  17  to  18.    All  telephone  lines  in  the  various  parks 
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were  maintained  in  good  working  order,  and  in  Banff  and  Cape  Breton  High- 
lands considerable  equipment  was  installed  for  radio  communication.  This  has 
been  working  satisfactorily  and  has  proved  of  considerable  value  where  wire 
lines  have  not  been  built. 

The  following  table  indicates  the  existing  mileage  of  roads,  trails,   and 
telephone  lines  within  the  National  Parks,  as  of  March  31,  1947: 


National  Parks 


Roads 


Motor 


Secondary 


Fire 


Total 


Trails 


Telephone 
Lines 


Banff 

Cape  Breton  Highlands. 

Elk  Island 

Glacier 

Jasper 

Kootenay 

Mount  Revelstoke 

Point  Pelee 

Prince  Albert 

Prince  Edward  Island. . . 

Riding  Mountain 

Waterton  Lakes 

Yoho 


Total. 


Miles 

182-4 
50-8 
16-0 


1440 
611 
18-0 

6-5 
680 

7-1 
51-6 
47-8 
46-0 


699-3 


Miles 


10-5 
1-6 


18-5 


2-8 
43-0 

3-0 
52-9 
13-5 

6-5 


152-3 


Miles 
98-5 


20-5 

34-7 

9-5 


163-0 


120 
250 


363-2 


Miles 

291-4 
52-4 
16-0 
20-5 

197-2 

70-6 

18-0 

9-3 

274-0 
10-1 

104-5 
73-3 
77-5 


1,214-8 


Miles 

745-55 
21-0 
14-0 
91-0 
592-1 
155-2 
33-5 


236-5 


113-0 
159-4 
191-0 


2,352-25 


Miles 


273-0 


16-0 

1-5 

414-2 

60-0 

10-7 


134-0 


149-0 

60-2 
69-5 


1,188-1 


Buildings 

Building  activity  undertaken  by  the  Parks  Administration  during  the  year 
was  confined  mostly  to  maintenance,  repairs,  and  alterations,  although  a  few 
small  buildings  which  were  urgently  required  were  constructed. 

In  Banff  Park,  preliminary^  steps  were  taken  by  the  administration  for  the 
•emoval  to  Banff  of  33  buildings  from  Seebe  Internment  Camp,  as  well  as  4 
additional  buildings  which  were  being  dismantled  prior  to  removal.  Wardens' 
cabins  were  completed  at  Stoney  and  Goat  Creeks,  the  Healy  Creek  cabin  was 
remodelled,  a  storage  shed  was  built  at  Lake  Louise  Warden  Station,  and  a 
floating  boathouse  constructed  at  Lake  Minnewanka.  In  Tunnel  Mountain 
camp-ground,  23  emergency  shelter  cabins  for  war  veterans  and  one  service 
building  were  built.  In  Kootenay  Park,  several  small  buildings  were  erected;  a 
root  house  and  a  storage  and  office  building  were  constructed  at  Radium  Hot 
Springs,  and  a  patrol  cabin  was  built  on  Whitetail  Creek  northwest  of  Kootenay 
Crossing.  Two  single  residences  were  started  in  Waterton  Lakes  Park  to  house 
members  of  the  park  staff  who  would  otherwise  have  been  unable  to  obtain 
year-round  living  accommodation  in  the  townsite,  while  in  Yoho  Park  2  frame 
buildings  were  constructed  for  the  storage  of  mechanical  equipment  and  calcium 
chloride.  In  Cape  Breton  Highlands  Park,  2  log  cabins  were  ^completed  along 
the  highway  between  Pleasant  Bay  and  Cheticamp,  while  in  Elk  Island  Park 
a  building  to  provide  living  accommodation  for  the  staff  was  completed  at 
the  park  headquarters. 

TOWNSITES 

The  National  Parks  Bureau  is  responsible  for  providing  normal  municipal 
facilities  in  the  townsites,  such  as  streets;  sidewalks;  and  public  health  services, 
including  sewers,  water  supply,  and  garbage  collection  and  disposal;  and  the 
control  of  building  design,  taking  into  account  the  utilitarian,  aesthetic,  and 
fire-prevention  factors.  These  municipal  services  are  operated  on  a  repayment 
basis. 
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The  general  shortage  in  the  supply  of  labour,  materials,  and  new  equipment 
increased  the  problems  of  those  responsible  for  the  operation  of  the  municipal 
services,  and  although  they  were  maintained  efficiently,  projects  for  improving 
or  extending  them  were  in  some  cases  curtailed  or  delayed. 

In  Banff  the  Deer  Street  area  was  levelled  and  water  and  sewer  lines  were 
started  to  serve  the  newly  constructed  veterans'  houses.  A  chlorinating  plant 
was  installed  to  treat  the  town  water  supply  upon  the  firm  recommendation  of 
engineers  of  the  Department  of  National  Health  and  Welfare.  At  Radium  Hot 
Springs  in  Kootenay  Park  a  new  dam  was  constructed  at  the  water  supply  intake, 
while  in  Riding  Mountain  Park  a  transmission  line  was  built  from  Erickson  to 
Wasagaming  to  supply  the  latter  with  electric  power  from  the  Manitoba  Hydro 
System. 

Tourist  Accommodations  and  Camp-grounds 

The  year  was  marked  by  the  restoration  of  normal  tourist  facilities  which, 
in  some  cases,  were  expanded.  These  facilities  are  of  two  general  kinds.  First 
there  are  the  public  camping  and  picnic  grounds  which  are  maintained  and 
operated  by  the  Parks  Administration.  And  secondly,  there  are  those  main- 
tained and  operated  by  private  enterprise. 

The  National  Parks  Bureau  has  laid  out  public  camp-grounds  in  nearly 
all  the  parks  for  the  benefit  of  those  tourists  who  wish  to  take  an  economic 
holiday  and  to  camp  out  in  tent  or  trailer.  These  grounds  have  suitable  lots 
for  the  erection  of  tents  or  for  parking  trailers,  and  are  provided  with  water 
supplies,  sanitary  facilities,  kitchen  shelters  with  cooking  stoves,  fuel  supply, 
and  tables,  and  often  with  electrical  plugs  for  the  trailers.  No  extensions  were 
made  to  any  of  the  camp-grounds  during  the  year,  but  they  were  all  well  main- 
tained and  operated,  and  were  patronized  by  many  thousands  of  tourists. 

The  tourist  accommodations  provided  by  private  enterprise  in  the  parks 
run  from  de  luxe  hotels,  moderately-priced  hotels,  and  rooming  houses  in  the 
townsites  to  inexpensive  cabins  in  auto  bungalow  camps  outside  the  townsites. 
All  are  subject  to  supervision  by  the  Administration. 

The  building  program  undertaken  by  private  enterprise  in  the  parks  during 
the  year  may  be  listed  as  follows:  In  Banff  Park,  forty-seven  new  cabins  were 
erected  in  the  various  auto  bungalow  camps,  and  four  single  detached  houses, 
one  duplex  house,  and  one  rooming  house  were  constructed  in  the  townsite.  In 
Jasper  Park,  thirty-two  cabins  were  built  in  the  various  bungalow  camps  and 
concessions  lying  outside  the  townsite,  while  seven  cottages  were  completed  and 
one  duplex  was  started  in  the  townsite.  In  Prince  Albert  Park,  six  new  buildings 
were  brought  to  an  advanced  stage  of  completion  in  the  Lakeview  subdivision; 
thirty-four  cabins  and  five  toilet  buildings  were  practically  completed  in  the 
Waskesiu  Bungalow  Camp,  and  ten  cabins  and  one  pump  and  power-house 
were  almost  completed  at  the  Narrows  Bungalow  Camp.  In  Riding  Mountain 
Park,  one  summer  hotel,  ten  summer  cottages,  and  five  auto  bungalow  cabins 
were  erected.  In  Waterton  Lakes  Park,  four  summer  cottages  were  built  in  the 
townsite  and  three  double  cabins  were  completed  in  the  auto  bungalow  camp. 
In  Prince  Edward  Island  Park,  two  summer  cottages  were  erected  at  Wyand 
Bungalow  Camp,  while  in  Cape  Breton  Highlands  Park,  the  Provincial  Govern- 
ment of  Nova  Scotia  completed  two  eight-room  cottages,  four  two-room 
cottages,  one  caretakers  cabin,  two  staff  dormitories,  and  one  warehouse  at 
Keltic  Lodge. 

NATIONAL  HISTORIC  PARKS  AND  SITES 

The  restoration,  preservation,  and  administration  of  National  Historic 
Parks  and  Sites,  and  the  commemoration  of  the  public  service  of  outstanding 
characters  in  Canadian  history  are  carried  out  by  the  National  Parks  Bureau. 
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In  this  phase  of  its  work  the  Bureau  is  advised  by  the  Historic  Sites  and  Monu- 
ments Board  of  Canada,  an  honorary  body  composed  of  recognized  historians 
representing  the  various  parts  of  the  Dominion. 

The  personnel  of  the  Board  is  as  follows:  Chairman,  Dr.  J.  Clarence 
Webster.  Shediac,  New  Brunswick;  Prof.  Fred  Landon,  London,  Ontario;  Prof. 
D.  C.  Harvey,  Halifax,  Nova  Scotia;  Hon.  E.  Fabre-Surveyer,  Montreal, 
Quebec;  J.  A.  Gregory,  North  Battleford,  Saskatchewan;  Rev.  Antoine 
d'Eschambault,  St.  Boniface,  Manitoba;  Major  G.  Lanctot,  Dominion  Archivist, 
Ottawa,  Ontario;  Prof.  M.  H.  Long,  Edmonton,  Alberta;  Prof.  Walter  N.  Sage, 
Vancouver,  British  Columbia;  W.  D.  Cromarty,  National  Parks  Bureau, 
Ottawa,  Ontario. 

A  general  meeting  of  the  Board  was  held  in  Ottawa.  May  15-17,  1946,  when 
many  matters  relating  to  the  historic  background  of  the  Dominion  were 
reviewed  and  sites  to  be  marked  were  selected.  Of  the  manj-  sites  considered 
by  the  Board  to  date  337  have  been  marked  or  acquired  and  216  recommended 
for  attention  at  a  later  date. 

,    National  Historic  Parks 

Fort  Anne  National  Historic  Park,  Annapolis  Royal,  Nova  Scotia: — The 
east  side  and  north  end  of  the  museum  building  and  all  wood-work  downstairs 
in  the  north  and  south  halls  were  painted,  together  with  the  library,  cannon, 
and  cannon  balls  around  the  building,  the  chain  fence,  well-sweep,  and  sign 
posts;  the  roads  were  repaired,  magazines  were  cleaned,  the  moat  drained,  a 
new  floor  was  laid  in  the  bandstand,  and  repairs  were  made  to  the  bases  of 
the  columns  at  the  entrance  to  the  museum;  the  hedges  around  the  memorials 
were  trimmed  and  the  hay  was  cut  and  removed  from  the  fort  grounds  facing 
the  highway. 

Additional  articles  of  historical  interest  were  obtained  for  the  museum  and 
a  four-page  leaflet  was  published  containing  a  condensed  version  of  the  history 
of  the  fort. 

Port  Royal  National  Historic  Park,  Lower  Granville,  Nova  Scotia: — 
Preserving  fluid  was  applied  to  all  shingled  roofs  and  to  the  cannon  platform, 
palisade,  and  new  built-in  bunks;  additional  furnishings,  including  four  baby 
harbour  seal  skins,  were  obtained  for  the  various  rooms;  all  iron  work  was 
cleaned  and  oiled,  bridges  were  repaired,  the  cannon  was  painted,  and  the 
lawns  were  rolled  and  fertilized. 

Fortress  of  Louishourg  National  Historic  Park,  Louisburg,  Cape  Breton 
Island,  Nova  Scotia: — A  section  of  the  breast-work  near  the  main  entrance 
was  dismantled  and  rebuilt;  the  cairn  near  the  west  gate,  marking  the 
Dauphin's  Bastion,  was  taken  down  and  the  tablet  was  affixed  to  the  remains 
of  the  Bastion  which  has  been  partly  restored;  repairs  were  made  to  the  north- 
west walls  of  the  casemates,  the  doorway  in  the  citadel  was  rebuilt,  and  concrete 
bases  were  made  for  the  cannon;  the  main  entrance  gate,  the  fence  enclosing 
the  Society  of  Colonial  Wars  memorial,  and  all  windows  in  the  museum  building 
and  caretaker's  quarters  were  painted,  as  were  the  cannon  and  anchors  in  front 
of  the  museum;  the  bridge  across  the  moat  at  the  citadel  was  repaired,  part  of 
the  entrance  road  was  re-surfaced  and  the  lawns  and  paths  were  kept  in  good 
condition. 

Fort  Beausejour  National  Historic  Park,  Sackville,  New  Brunswick: — The 
stonework  of  the  museum  building  was  caulked  and  made  waterproof;  the  care- 
taker's residence,  rest  lodge,  and  cannon  were  painted;  the  pavilion  provided 
for  the  convenience  of  visitors  was  moved  to  a  more  suitable  location;  repairs 
were  made  to  one  of  the  stone  pillars  at  the  main  entrance  gate;  all  road  signs 
were  relettered,  and  the  grounds  were  maintained  in  good  condition. 
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Fort  Chambly  National  Historic  Park,  Chambly,  Quebec: — Flagstone 
walks  were  laid  in  the  picnic  grounds;  the  iron  fence  around  the  cemetery  and 
in  front  of  the  fort,  the  picnic  tables,  and  the  storm  doors  were  painted;  the 
trees  and  shrubs  were  trimmed,  and  the  grounds  were  kept  in  good  condition. 

Fort  Lennox  National  Historic  Park,  Ue-aux-Noix,  Quebec: — Permission) 
was  granted  to  the  Jeunesse  Etudiante  Catholique  Organization  to  use  a  portion 
of  the  park  property  during  the  summer  months  as  a  youth  training  centre;  the 
metal  roof  on  the  Powder  Magazine  was  painted,  the  roof  of  the  Officer's 
Quarters  was  repaired  and  the  entrance  to  the  latter  building  was  repaired  and 
painted;  a  new  floor  was  laid  in  the  Men's  Barracks,  a  temporary  landing  dock 
was  constructed  on  the  east  side  of  the  island,  and  a  cement  platform  was 
built  around  the  well;  repairs  were  made  to  the  entrance  bridge  and  to  the 
windows  in  the  various  buildings;  the  parade  ground  was  levelled,  casemates 
and  picnic  grounds  were  cleaned,  brush  and  dead  trees  along  the  embankment 
were  cut  and  removed,  and  the  grounds  were  kept  in  good  condition. 

Fort  Wellington  National  Historic  Park,  Prescott,  Ontario: — The  old  fence 
around  the  fort  i)roperty  was  taken  down;  the  new  palisades  were  erected  to 
replace  those  in  poor  condition;  all  fort  buildings  and  cannon  were  painted; 
repairs  were  made  to  the  entrance  gates;  new  signs  were  made  and  placed  in 
position;  trees  and  shrubs  were  planted,  and  the  grounds  were  kept  in  good 
condition. 

Fort  Maiden  National  Historic  Park,  Amherstburg,  Ontario: — The  top 
floor  of  "The  Fort"  residence  was  converted  into  living  quarters  for  the  park 
custodian  and  arrangements  were  made  with  the  Provincial  Government  for 
a  police  constable  to  occupy  the  dwelling  known  at  "The  Cottage"  to  give  addi- 
tional protection  to  the  property.  A  small  bronze  plate  was  attached  to  the 
"Tecumseh  Stone"  donated  to  the  park;  the  existing  tile  drain  was  extended 
into  the  sunken  garden;  repairs  were  made  to  the  plumbing  of  the  "Fort"  and 
several  sections  of  the  rain  conductor  pipe  on  this  building  were  replaced; 
additional  fire  extinguishers  were  obtained,  lawns  and  hedges  were  trimmed,  and 
many  articles  of  interest,  including  a  large  anchor,  were  presented  to  the  park. 

Fort  Prince  of  Wales  National  Historic  Park,  Churchill,  Manitoba: — 
General  supervision  was  continued  throughout  the  year. 

National  Historic  Sites 

Franklin  Delano  Roosevelt,  Welshpool,  Campobello  Island,  N.B.: — A  cut- 
stone  monument  bearing  an  engraved  tablet  was  erected  near  the  library 
building  to  the  memory  of  Franklin  Delano  Roosevelt,  1882-1945,  statesman 
and  humanitarian,  who,  during  many  years  of  his  eventful  life,  found  in  that 
tranquil  island,  rest,  refreshment,  and  freedom  from  care.  To  him  it  was  always 
the  "beloved  island".  The  monument  was  unveiled  on  August  1,  1946,  in  the 
presence  of  a  distinguished  gathering  including  Mrs.  Eleanor  Roosevelt. 

Father  Jacques  Marquette,  Boucherville,  Quebec: — A  cut-stone  monument, 
with  tablet  affixed,  was  erected  in  the  small  park  lying  between  Highway  No.  3 
and  the  St.  Lawrence  River  to  commemorate  the  public  services  of  Father 
Jacques  Marquette,  who  was  born  in  France  on  June  10,  1637.  With  Louis 
Jolliet  he  discovered  the  Mississippi  River  on  June  17,  1673.  He  visited  the 
seigniory  in  which  the  monument  stands  in  May,  1668,  and  died  in  Michigan  on 
May  18,  1675. 

William  Wilfred  Campbell,  Kitchener,  Ontario: — A  bronze  tablet  was 
erected  in  the  Kitchener  and  Waterloo  Collegiate  building  in  memory  of  William 
Wilfred  Campbell,  Canadian  poet,  who  was  born  in  Berlin  (Kitchener)  on  June 
1,  1858,  and  died  near  Ottawa  on  January  1,  1918.    His  verses  revealed  the 
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beauty  of  the  Great  Lakes,  ''the  magic  region  of  blue  waters".   The  tablet  was 
unveiled  on  November  25,  1946. 

Sir  James  Douglas,  K.C.B.,  Victoria,  B.C.: — ^A  bronze  tablet  was  erected 
at  the  entrance  to  the  Legislative  Chamber  in  the  Parliament  Buildings  to 
commemorate  the  public  services  of  Sir  James  Douglas,  1803-1877,  "The 
Father  of  British  Columbia".  In  his  earlj^  life  he  was  associated  first  with  the 
North  West  Company  and  later  with  the  Hudson's  Bay  Company.  He  founded 
Fort  Victoria  in  1843.  By  his  firm  and  wise  rule  as  Governor  of  Vancouver 
Island,  1851-1864,  and  Governor  of  British  Columbia,  1858-1864,  he  laid  the 
foundation  of  that  province.   The  tablet  was  unveiled  on  November  19,  1946. 

Frederic  William  Howay,  New  Westminster,  B.C.: — A  bronze  tablet  was 
affixed  to  the  Court  House  in  memory  of  Frederic  William  Howay,  Historian  of 
British  Columbia  and  Judge  of  the  County  Court  of  Westminster,  1907-37, 
Member  of  the  Historic  Sites  and  ]\Ionuments  Board  of  Canada,  1923-41, 
Chairman,  1941-43,  and  President  of  the  Royal  Society  of  Canada,  1941.  Born 
near  London,  Ontario,  on  November  25,  1867,  he  died  in  New  Westminster  on 
October  4,  1943.  The  tablet  was  unveiled  on  November  25,  1946. 

During  the  year  all  the  sites  which  have  been  marked  on  the  advice  of  the 
Board  were  suitably  maintained.  These  include  Indian  earthworks,  forts,  and 
villages;  French  forts,  trading  posts,  and  mission  enterprises;  sites  connected 
with  British  exploration  and  naval  and  military  operations  in  the  long  struggle 
for  the  possession  of  Canada;  posts  of  the  Hudson's  Bay  Company,  and  sites 
related  to  the  social,  economic,  and  industrial  development  of  the  country. 

RECREATIONAL  FEATURES 

The  National  Parks  serve  as  centres  of  outdoor  life  and  recreation  for  both 
summer  and  winter  sports.  Hundreds  of  miles  of  smooth  roads  and  thousands 
of  miles  of  well  kept  trails  provide  access  to  all  parts  of  the  parks  where  the 
vacationist  may  enjoy  the  natural  beauty  of  the  scenery  and  the  abundant  wild- 
life resulting  from  the  sanctuary  conditions. 

Favourite  summer  sports  include  hiking,  riding,  mountain  climbing,  boat- 
ing, canoeing,  swimming,  fishing,  tennis,  and  golf.  ^Àlany  of  the  Parks  possess 
golf  courses,  some  of  which  are  equal  to  the  finest  on  the  continent,  as  well  as 
tennis  courts.  Active  consideration  is  being  given  to  the  provision  of  bowling 
greens  in  several  of  the  larger  parks.  Work  was  started  on  greens  in  Riding 
Mountain  Park,  and  plans  are  being  made  to  commence  similar  work  during 
1947  in  Banff,  Jasper,  Cape  Breton  Highlands,  and  Prince  Edward  Island  Parks. 

Winter  sports,  including  skiing,  skating,  and  curling,  are  popular  in  several 
of  the  parks.  Banff  Park  in  particular  has  developed  into  an  outstanding  resort 
for  winter  sports  and  is  the  centre  of  a  vast  territory  where  skiing  lasts  from 
December  until  April. 

Special  Events 

Some  events  which  had  lapsed  during  the  war  years  were  resumed,  and 
others  were  marked  by  greatly  increased  and,  in  some  cases,  record  attendance. 

The  leading  events  in  the  National  Parks  during  the  year  may  be  listed  as 
follows:  Golf  tournaments  were  held  in  Banff,  Riding  Mountain,  Prince  Albert, 
and  Waterton  Lakes  Parks,  and  two  tennis  tournaments  were  held  in  Prince 
Albert  Park.  The  Trail  Riders  of  the  Canadian  Rockies  had  two  camps  in  Banff 
Park,  and  the  Trail  Hikers  of  the  Canadian  Rockies  and  the  Skyline  Trail 
Hikers  had  their  annual  encampments  in  Yoho  Park.  The  Seattle  Mountain- 
eers and  the  Ohio  Mountaineers  Club  camped  in  Glacier  Park,  and  the 
"Mazamas",  a  Mountaineer  Club  from    Portland,  Oregon,    had  their    annual 
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camp  in  Yoho  Park.  Successful  ski  meets  were  held  in  Yoho,  Mount  Revel- 
stoke,  Banff,  and  Jasper  Parks,  and  bonspiels  and  winter  carnivals  were  held 
in  Banff  and  Jasper  Parks. 

Other  popular  events  included  the  Indian  Days  Celebration  between  July 
18-21,  and  a  regatta  on  May  24th,  which  were  resumed  at  Banff  after  having 
been  discontinued  for  some  years.  Sing-songs  and  get-together  meetings  in  the 
community  buildings  in  the  public  camp-grounds  are  becoming  increasingly 
popular  in  many  of  the  parks. 

The  Banff  School  of  Fine  Arts,  an  extension  of  the  University  of  Alberta, 
which  since  1933  has  been  giving  summer  courses  in  drama,  ballet,  art,  music, 
handicrafts,  oral  French,  and  short  story  and  play  writing,  has  gained  an  inter- 
national reputation  and  is  drawing  students  from  widely  scattered  places  on 
this  continent  who  come  to  combine  creative  work  in  the  fine  arts  with  delight- 
ful recreation  in  the  Canadian  Rockies. 

Conventions 

The  National  Parks  are  becoming  increasingly  popular  as  convention 
centres.  The  Pacific  Loggers'  Congress,  the  Canadian  Medical  Association,  and 
the  Kinsmen's  National  Club  held  their  annual  conventions  in  Banff.  The 
Rotary  Convention  and  the  Physical  Education  Conventions  were  held  in 
Jasper.  The  Cosmopolitan  Club  and  Bowman  Bros.  Ltd.  held  their  annual 
conventions  in  Prince  Albert  Park.  Riding  Mountain  National  Park  was  the 
scene  of  conventions  and  meetings  held  by  the  following  organizations:  Anglican 
Clergy  of  Brandon  Diocese,  Manitoba  Agricultural  Representatives,  North 
West  Dental  Association,  Manufacturer's  Life  Insurance  Company,  Lions  Club, 
Co-operative  Commonwealth  Federation,  Manitoba  Rotary  Clubs,  Manitoba 
Fish  and  Game  Association,  and  the  North  West  Manitoba  Druggists.  The 
District  Convention  of  the  International  Lions  Clubs  of  Alberta  and  Montana 
was  held  in  Waterton  Lakes  National  Park. 

PUBLICITY 

The  first  full  year  of  peace  after  the  cessation  of  hostilities  was  marked  by 
an  increased  interest  in  the  National  Parks  ^.s  vacation  areas  and  resulted  in 
a  keen  demand  for  information  regarding  recreational  facilities,  accommodation, 
camp-grounds,  and  a  variety  of  other  details.  Most  of  these  inquiries  are 
answered  in  the  information  folders,  but  some  requests  for  specific  information 
required  individual  replies. 

The  following  quantities  of  literature  were  distributed: 

Booklets — 

Playgrounds  ot  the  Prairies 7, 669 

Canada's  Mountain  Playgrounds 12, 108 

Playgrounds  of  Eastern  Canada 34, 544 

Elk  Island 273 

Annual  Report 865 

Geology  of  the  National  Parks 750 

.  Folders- 
Jasper 10, 633 

Kootenay,  Yoho,  Glacier,  and  Mount  Revelstoke 11, 150 

Waterton  Lakes 6, 650 

Banff 4, 320 

National  Parks 20, 701 

Prince  Albert 8, 180 

Riding  Mountain 1,515 

Elk  Island 1, 317 

Cape  Breton  Highlands 3,814 

Prince  Edward  Island 15, 537 

Point  Pelee,  Georgian  Bay  Islands,  and  St.  Lawrence  Islands 9,050 

Miscrllancoiis — 

Banfï-Jasper  Strip  Map 31, 625 

Sport  Fishing  in  Canada's  National  Parks 7, 100 

Mount  Eisenhower  Postcards 10.000 

197,801 
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Motion  pictures  and  still  photographs  from  the  Bureau  library  depicting 
the  scenery,  wildlife,  and  recreational  facilities  in  the  National  Parks  were  lent 
to  many  individuals  and  organizations  requesting  them.  In  this  manner  5,715 
films  were  distributed,  4,966  in  the  United  States  and  the  remainder  in  Canada. 
These  films  were  displayed  at  20,982  showings,  with  a  total  of  at  least  2,119,616 
persons  attending.  Two  wildlife  films  were  televised  from  stations  in  the  United 
States. 

In  addition,  seventy-four  articles  and  press  releases,  accompanied  in  many 
cases  by  half-tone  cuts,  mats,  or  photographs,  were  sent  to  the  daily  and  weekly 
press,  to  various  magazines,  and  to  several  radio  stations  in  Canada  and  the 
United  States.  Emphasis  was  placed  upon  the  camping  facilities  in  the  parks 
with  the  object  of  relieving  pressure  on  hotel  and  cabin  accommodation. 

Addresses  on  Canada's  National  Parks  were  given  to  service  clubs  and 
Boards  of  Trade  in  Belleville  and  Picton,  Ontario;  Winnipeg.  Manitoba;  Cal- 
gary and  Edmonton,  Alberta;  Victoria,  British  Columbia;  Montreal,  Quebec; 
]Malone,  New  York;  and  in  Columbus,  Ohio. 

During  the  latter  part  of  the  year  all  films  and  equipment  were  transferred 
to  the  National  Film  Board,  and  all  exhibition  material  to  the  Canadian  Gov- 
ernment Exhibition  Commission. 

USE  OF  ALTERNATIVE  SERVICE  WORKERS 

On  July  15,  1946,  all  Alternative  Service  Work  Camps  in  the  National 
Parks  were  officially  closed.  These  camps  were  first  established  in  1941  for  the 
employment  of  conscientious  objectors  exempted  from  military  training,  and 
most  of  them  had  been  in  operation  ever  since. 

By  the  beginning  of  April  transfers  to  agriculture  and  industry  had  so 
reduced  the  numbers  of  men  in  these  camps  that  it  was  decided,  in  the  interests 
of  economy,  to  close  the  camps  in  Kootenay  and  Jasper  Parks  and  concentrate 
the  remaining  workers  at  Banfï.  This  reduced  the  camps  to  two,  one  at  Banff 
and  one  at  Riding  Mountain,  both  of  which  continued  in  operation  until  July 
15,  1946. 

During  the  three-and-a-half-month  period  that  these  camps  remained  in 
operation  139  conscientious  objectors  were  employed.  This  number  gradually 
decreased  until,  by  July  15,  only  70  men  remained.  Work  projects  were  limited 
by  the  small  number  of  men  available,  and  were  concentrated  mainly  on  the 
maintenance  of  park  facilities.  Although  some  exceptionally  good  workers  were 
noted,  the  majority  were  men  of  poor  quality  who  had  been  brought  to  camp 
under  police  escort.  As  a  result  of  their  attitude  and  the  small  number  of  men 
available  the  return  of  work  was  not  as  satisfactory  as  in  former  years.  In  spite 
of  these  handicaps  much  useful  work  which  otherwise  could  not  have  been  done 
was  completed. 


DOMINION  FOREST  SERVICE 

The  contribution  to  the  war  effort  made  by  Canada's  forests  and  the 
subsequent  interest  in  forestry  matters  created  by  Royal  Commissions  in  British 
Columbia,  Saskatchewan,  and  Ontario  have  focused  public  attention  on  the 
need  for  the  application  of  scientific  principles  in  the  conservation  and  develop- 
ment of  forest  resources.  In  the  main  the  forest  areas  are  controlled  by  the 
provinces,  which  are  responsible  for  their  administration  and  protection.  Never- 
theless, their  economic  importance  to  the  development  of  Canada  as  a  nation 
is  such  that  their  proper  management  is  a  matter  of  prime  concern  to  the 
Dominion  Government. 
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Federal  responsibility  in  forestry  is  mainly  expressed  in  the  contributions 
made  by  the  Dominion  Forest  Service  through  fundamental  research  in  silvi- 
culture, forest  protection,  aerial  photography,  and  wood  utilization.  Since  cer- 
tain forestry  problems  are  common  to  several  provinces,  research  work  by  the 
Dominion  is  complementary  to  provincial  activities  and  integrated  for  the 
development  of  a  national  forest  policy. 

The  increased  interest  of  the  public  in  the  conservation  of  forest  resources 
was  recognized  by  Parliament  in  the  granting  of  increased  appropriations  for 
research.  The  staff  has  been  considerably  enlarged  through  the  return  of  former 
employees  from  the  armed  services  and  the  hiring  of  additional  technical 
foresters:  more  facilities  have  also  been  made  available.  The  result  has  been 
the  expansion  of  the  work  of  the  Dominion  Forest  Service  during  the  year 
under  review  to  a  scale  greatly  in  excess  of  that  undertaken  in  the  past  sixteen 
years. 

Silvicultural  research  is  conducted  chiefly  on  five  forest  experiment 
stations  but  also  extends  to  provincial  lands;  investigations  in  all  phases  of 
wood  utilization  are  carried  out  by  three  forest  products  laboratories. 

Research  problems  as  regards  forests  and  forest  products  are  worked  out 
in  co-operation  with  the  provincial  forest  services,  with  forest  industries,  and 
with  the  Department  of  Agriculture  in  the  fields  of  entomology  and  pathology. 
The  results  obtained  from  such  investigations  are  made  available  to  all  interested 
agencies. 

During  the  past  year,  a  substantial  beginning  was  made  on  an  enlarged 
program  of  fundamental  research  work  which,  it  is  hoped,  will  be  expanded  as 
technical  staff  and  facilities  become  available.  Such  a  program  is  essential 
if  the  Dominion  is  to  supply  the  vigorous  leadership  required  for  the  develop- 
ment of  a  much-needed  national  forest  policy,  the  objective  of  which  is  to  grow 
and  maintain  forests  on  all  lands  available  in  Canada  for  forest  management, 
and  to  develop  types  of  management  that  will  assure  maximum  yields  in  terms 
of  wood  products,  protection  of  stream-flow,  and  other  forest  values. 

FOREST  ECONOMICS  DIVISION 

Production  in  the  forest  industries  of  Canada  was  maintained  at  a  higher 
level  in  1946  than  in  any  other  peace-time  year.  Despite  a  five-week  shutdown 
in  the  lumber  industry  on  the  west  coast,  lumber  production  for  the  year  was 
estimated  at  about  4,776,000,000  ft.  b.m.  The  continued  demand  for  housing 
and  other  forms  of  construction  at  home,  coupled  with  increased  export  demand, 
will  provide  a  stimulus  for  even  greater  lumber  production  in  1947. 

The  great  differences  existing  between  domestic  ceiling  prices  and  world 
prices  necessitated  rigid  control  of  exports  by  the  Timber  Control  of  the 
Department  of  Reconstruction  and  Supply.  It  was  found  expedient,  however,  to 
make  certain  upward  price  adjustments  in  order  to  encourage  increased 
production. 

Control  of  the  pulp  and  paper  industry  by  administrators  of  the  Wartime 
Prices  and  Trade  Board  was  discontinued  in  November,  1946,  bringing  an 
unrestricted  market  in  the  United  States  for  Canadian  newsprint  and  pulp. 
Newsprint  production  for  the  year  reached  an  all-time  high,  totalling  over 
4,100,000  tons.  Ninety-three  per  cent  of  this  production  was  exported,  eighty 
per  cent  going  to  the  United  States. 

The  following  table  shows  the  average  rate  of  utilization  and  destruction  of 
merchantable  timber  during  the  ten-year  period  1935-44.  In  order  to  make 
Canadian  statistics  directly  comparable  with  those  of  foreign  countries,  convert- 
ing factors  are  used  which  give  cubic  volumes  of  merchantable  wood  only, 
excluding  stumps  and  tops. 
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Average  Annual  Depletion,  1935-44 

Millions  of  cubic 
feet  of  usable  wood 

Volume  used 2,380 

Merchantable  timber  burned 348 

Destroyed  by  insects  and  tree  diseases 500 

Total  depletion 3, 228 

About  74  per  cent  of  the  total  depletion  was  used  and  26  per  cent  wasted. 
Replacement  of  this  depletion  requires  an  average  annual  growth  rate  of  about 
11  cubic  feet  of  merchantable  wood  per  acre  over  the  278  million  acres  of 
accessible  productive  forests  of  Canada.  Since  the  accessible  stand  of  merchant- 
able timber  is  estimated  at  191,348  million  cubic  feet,  average  annual  depletion 
during  the  decade  amounts  to  1-7  per  cent  of  total  volume.  While  this  does 
not  seem  an  excessive  rate  of  depletion,  it  must  be  remembered  that  the  abnor- 
mal demand  for  forest  products  since  1939  has  resulted  in  severe  overcutting 
in  certain  localities,  whereas  the  annual  growth  is  not  being  used  on  the  more 
inaccessible  areas. 

The  relative  importance  of  the  principal  branches  of  the  forest  industries 
in  1944  is  indicated  in  the  following  table: — 

Forest  Industries 
Summary  of  Principal  Statistics,  1944 


Employees 


Salaries 

and 
Wages 


Net  Value 

of 
Products 


Gross  Value 
of 

Products 


Woods  operations 

Lumber  industiy 

Pulp  and  paper  industry 
Wood-using  industries.. 
Paper-using  industries'. , 

Total 


No. 

118,5001 
43,516 
37,896 
48,771 
18,927 


195,000,000 
51,516,085 
75,833,408 
64,467,588 
25,784,320 


237,000,000 

96,528,955 

174,492,103 

105,060,380 

55,990,228 


301,570,823 
216,556,623 
369,846,086 
214.088,355 
125,342,444 


267,610 


412,601,401 


669,071,666 


1,227,404,331 


■  Man-year  basis.        '  Not  including  printing  trades. 

The  net  value  of  the  products  of  the  forest  industries  in  1944  was  11-0  per 
cent  greater  than  in  1943  and  93-7  per  cent  greater  than  in  1939. 

The  work  of  the  Economics  Division  of  the  Forest  Service  was  seriously 
handicapped  owing  to  the  loss  in  June  of  the  two  senior  members  of  the  staff.  In 
addition  to  the  normal  activities  of  the  Division,  a  report  entitled  "Canada's 
Forests  and  the  War"  was  prepared  for  presentation  to  the  Fifth  British  Empire 
Forestry  Conference.  This  report  included  chapters  submitted  by  the  Forest 
Products  Laboratories  and  by  the  National  Selective  Service  of  the  Department 
of  Labour,  and  a  history  of  the  Canadian  Forestry  Corps. 

FOREST  AIR  SURVEY  DIVISION 

The  work  of  the  Forest  Air  Survey  Division  concerns  the  use  of  air  photo- 
graphs in  the  survey  of  the  forests  of  Canada.  As  no  natural  resource  is  better 
adapted  to  detailed  study  by  air  photographs  than  the  forest,  this  work  has 
assumed  special  importance.  From  the  research  standpoint,  a  fertile  field  exists 
in  the  development  of  technique  and  scientific  apparatus  and  in  the  obtaining 
of  data  on  the  ground  to  aid  in  the  interpretation  of  air  photographs  in  regard 
to  timber  quantities  and  other  forest  information.    An  opportunity  to  couple 
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research  with  practice  has  arisen  in  the  forest  mapping  of  federally  admin- 
istered lands  such  as  the  Northwest  and  Yukon  Territories,  Indian  reserves, 
National  Parks,  and  forest  experimental  areas,  as  well  as  in  cases  where  provin- 
cial lands  have  been  mapped  in  co-operation  with  the  provinces. 

The  training  of  new  men  in  the  technique  of  forest  typing  was  an  important 
feature  of  the  year's  activités.  It  was  greatly  facilitated  by  numerous  ground 
investigations  carried  out  to  amplify  interpretation  of  air  photographs.  Exper- 
ience acquired  on  active  service  by  these  men  in  the  use  of  air  photographs 
substantially  aided  and  simplified  the  training  program. 

During  the  year,  a  total  area  of  some  50,000  square  miles  was  photographed 
for  forestry  purposes  at  the  request  of  the  Dominion  Forest  Service  in  the 
national  program  of  air  photography.  This  included  forestry  tri-caraera 
photography  on  2,800  square  miles  carried  out  under  winter  conditions. 

Forestry  tri-camera  photography,  initiated  by  the  Dominion  Forest  Service, 
was  first  employed  this  year  in  an  effort  to  provide  a  method  of  air  photography 
which  will  meet  the  special  needs  of  the  forester  for  maximum  forest  detail  at 
lowest  cost  under  conditions  where  it  is  desirable  to  rephotograph  periodically 
in  order  to  record  the  changes  that  take  place  in  the  forests.  Advantage  has 
been  taken  of  the  fact  that  the  comparatively  rigid  requirements  of  air 
photography  for  basic  mapping  do  not  apply  in  the  field  of  forestry.  The  chief 
feature  of  the  method  is  the  low-angle  or  steep  oblique  photograph.  The  for- 
estry tri-camera  photographs  taken  during  the  year  have  demonstrated  both 
the  economy  of  operation  and  clarity  of  detail  that  are  possible  with  this  new 
style  of  forest  photography.  For  instance,  it  was  shown  that  both  hardwoods 
and  softwoods  can  be  photographed  to  best  advantage  in  winter  photographs. 
Also  it  became  evident  that  by  variations  of  lens  and  tilt  the  forestry  tri-camera 
mount  could  be  adapted  to  obtain  simultaneously  two  sets  of  photographs  cover- 
ing the  same  ground,  thus  satisfying  in  a  single  photographic  operation  the  scale 
requirements  of  both  the  mapper  and  the  forester,  the  former  desiring  a  smaller 
scale  to  facilitate  the  preparation  of  the  basic  map. 

In  continuation  of  work  done  during  the  previous  year,  a  part  of  the  year's 
activities  was  devoted  to  the  preparation  of  general  forest  inventory  map 
sheets  in  various  provinces,  the  intention  being  to  illustrate  the  possibilités  of 
'  air  photographs  for  the  purposes  of  a  national  forest  inventory  and  to  obtain  a 
more  definite  basis  for  discussion  of  inventory  problems  with  the  provinces.  As 
a  result,  a  development  of  considerable  significance  occurred  in  the  form  of 
photolithographed  forest  inventory  maps  which  are  prepared  largely  from  air 
photographs,  and  which  require  a  minimum  of  ground  work.  This  development, 
which  was  made  possible  by  the  co-operation  of  the  Geographical  Section, 
General  Staff,  Department  of  National  Defence,  is  of  particular  importance,  as 
it  enables  quantity  production  of  maps  in  full  colour  at  a  very  cheap  rate.  The 
maps,  as  recently  standardized,  show  the  forest  classified  according  to  type, 
crown  cover,  and  height,  these  being  the  factors  most  readily  derived  from  air 
photographs.  The  maps  are  printed  on  a  scale  of  one  mile  to  one  inch.  Broad 
estimates  of  timber  quantities  can  be  derived  from  such  maps.  If  supplemented 
by  field  data  covering  species,  quality,  age,  and  site,  the  maps  will  provide  a 
very  comprehensive  picture  of  the  forest  conditions  obtaining.  These  general 
forest  inventory  sheets  were  compiled  for  an  area  totalling  6,350  square  miles. 
At  the  same  time,  three  map  sheets,  totalling  about  1,200  square  miles,  came  off 
the  press. 

In  preparation  for  inventory  work  in  Manitoba,  provisional  maps  covering 
144  square  miles  were  prepared  for  delivery  to  provincial  forest  survey  parties. 
These  maps,  supplemented  by  ground  data  secured  by  the  field  parties,  will  be 
used  as  the  basis  for  photolithographed  forest  inventory  map  sheets. 
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In  the  case  of  federally  administered  lands,  where  special  maps  are  usually 
required,  showing  more  detail  than  those  used  for  general  forest  inventory 
mapping,  forest  maps  were  prepared  for  a  total  area  of  465  square  miles.  These 
covered  400  square  miles  in  Prince  Albert  National  Park,  the  30-square-mile 
Waterhen  Lake  Indian  Reserve,  and  35  square  miles  on  the  borders  of  the  Peta- 
wawa  Forest  Experiment  Station. 

During  the  year,  there  was  considerable  acceleration  in  the  application  of 
the  special  methods  which  have  been  developed  as  a  result  of  research  by  the 
Dominion  Forest  Service  in  the  use  of  air  photographs  for  forestry  purposes. 
Foresters  from  provincial  forest  services  and  forest  industries  studied  the 
Division's  methods,  and  some  of  them  visited  Ottawa  for  considerable  periods 
to  obtain  information  on  its  latest  developments.  Visits  were  made  by  members 
of  the  forest  air  survey  staff  to  other  forest  organizations  in  order  to  correlate 
the  techniques  being  developed.  A  general  article  was  prepared  for  submission 
to  the  Fifth  British  Empire  Forestry  Conference,  and  papers  were  written  for 
presentation  to  photogrammetric  societies.  The  work  of  gathering  data  in  the 
field  to  supplement  quantitative  estimating  of  the  forests  was  proceeded  with, 
particularly  in  co-operation  with  the  Brompton  Pulp  and  Paper  Company. 

An  instrument  for  visual  measurement  of  the  percentage  of  crown  cover 
was  developed.  This  device,  which  because  of  its  shape  has  been  named  the 
"Mooserhorn",  is  used  in  gathering  data  on  the  ground.  A  shadow  height  calcu- 
lator has  been  developed  to  carry  out  graphically  and  mechanically  all  the 
processes  necessary  in  the  determination  of  tree  heights  from  shadows  in  air 
photographs.  Incorporated  in  this  calculator  is  an  adaptation  of  a  centuries- 
old  device  known  as  the  "Mathematicall  Jewell",  a  description  of  which  may  be 
found  in  "Astrographics",  written  by  Frank  Debenham,  Professor  of  Geography 
at  the  University  of  Cambridge.  Rheostats  have  been  mounted  on  instruments 
of  the  duoscope-monoscope  type  and  have  been  very  successful  as  a  means  of 
regulating  the  illumination. 

In  order  to  promote  the  use  of  air  photographs  as  an  aid  to  site  classifica- 
tion, field  trips  were  made  to  the  forest  survey  parties  of  two  timber  holding 
companies,  and  studies  were  carried  out  which  resulted  in  the  preparation  of 
reports  that  are  of  general  scientific  interest  for  forest  working  plan  purposes. 

SILVICULTURAL  RESEARCH  DIVISION 

During  the  year,  silvicultural  research  was  reorganized  on  a  more  effective 
basis  than  was  previously  possible,  as  a  result  of  the  return  of  foresters  from 
the  armed  services,  and  the  acquisition  of  additional  technical  and  non-technical 
staff.  This  made  possible  the  resumption  of  work  on  many  projects  previously 
imder  way,  and  the  undertaking  of  new  ones.  For  this  work  the  Division  was 
fortunate  in  securing  the  services  of  several  promising  young  foresters  capable 
of  doing  much  of  the  original  thinking  in  connection  with  the  projects  assigned 
to  them. 

Reproduction  Surveys: — One  of  the  most  important  new  projects  under- 
taken was  a  comprehensive  investigation  of  reproduction  and  forest  growth  on 
disturbed  stands.  This  undertaking  resulted  from  a  resolution  passed  at  the 
annual  summer  meeting  of  the  Woodlands  Section,  Canadian  Pulp  and  Paper 
Association,  held  at  Petawawa  in  1945.  This  work  was  begun  in  May,  1946, 
and  was  designed  to  obtain  data  concerning  reproduction  on  various  forest 
sections  across  the  Dominion.  Surveys  were  conducted  in  Nova  Scotia,  New 
Brunswick,  Quebec,  and  Alberta;  standardized  methods  of  collecting  data  were 
employed,  so  that  direct  comparisons  will  be  possible.  It  is  expected  that  this 
work  will  continue  for  at  least  another  year  before  sufficient  data  will  be 
available   to    allow   judgment   of   the    rate    at   which    the    forests    are    repro- 
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ducing.  When  these  facts  are  known,  the  second  stage  of  this  investigation 
will  involve  a  studv  of  why  certain  areas  are  not  reproducing  satisfactorily, 
following  which  steps  will  be  taken  to  determine  action  required.  Reports  on 
1946  surveys  are  not  yet  complete,  but  an  examination  of  the  data  so  far  avail- 
able indicates  that  certain  important  conclusions  may  be  drawn,  particularly 
with  respect  to  spruce  and  balsam. 

Rate  of  Growth  Surveys:— Work  on  rate  of  growth  surveys  during  the 
year  was  confined  to  the  remeasurement  of  line  plots  established  during  the 
past  20  years.  Remeasurement  surveys  were  conducted  as  follows:  New  Bruns- 
wick, Acadia  Forest  Experiment  Station  and  Salmon  River;  Quebec,  Lake 
Edward  Station;  Ontario,  Goulais  River,  Algoma  District;  Manitoba,  Riding 
Mountain  National  Park;  Saskatchewan,  Carrot  River  area;  Alberta,  Kanan- 
askis  Forest  Experiment  Station.  Final  reports  on  the  results  of  these  surveys 
are  now  in  course  of  preparation. 

Maritimes  District 

One  of  the  most  promising  forest  management  projects  in  the  Maritimes 
District  is  the  Green  River  budworm  project  in  New  Brunswick.  This  is  a- 
joint  undertaking  by  the  Dominion  Forest  Service,  the  Dominion  Entomological 
Service,  the  Province  of  New  Brunswick,  and  the  Fraser  Companies.  Its  pur- 
pose is  to  investigate  silvicultural  methods  of  controlling  the  budworm  epidemic. 
In  1945,  a  series  of  permanent  line-plots  was  established  on  a  block  of  some 
4,000  acres,  and  information  on  all  existing  forest  conditions,  particularly  age- 
classes,  reproduction,  and  rate  of  growth,  was  gathered.  In  the  year  under 
consideration  a  further  block  of  4,000  acres  was  established,  on  which  a  selective 
cutting  was  carried  out.  The  following  quantities  (cords)  of  spruce  and  balsam 
were  removed: — 

Section  1  Section  2  Section  3 

Sap-peeled 5,006  1,317  2,000 

Rough 31,965  3,928  6,652 

Total 36,971  5,245  8,652 

Grand  Total 50,868 

This  whole  area  is  being  made  accessible  by  roads,  and  by  cutting  on  a 
10-year  cycle  it  is  hoped  to  build  up  the  stocking  and  growth  so  that  one  cord 
per  acre  per  year  may  eventually  be  harvested. 

The  Salmon  River  exi)erimental  cutting  area,  which  has  been  established 
for  22  years,  was  again  remeasured,  and  it  is  expected  that  on  the  basis  of  this 
work  a  research  note  on  the  management  of  such  areas  will  be  issued. 

The  Woodlot  Management  Project,  which  is  a  co-operative  undertaking 
with  the  Federal  Department  of  Agriculture,  Experimental  Farms  Division,  is 
progressing  satisfactorily.  The  Dominion  Forest  Service  each  year  marks  the 
trees  to  be  cut,  and  the  co-operating  farmer  does  the  actual  cutting.  Working 
plans  are  now  in  operation  for  some  16  woodlots  in  the  Maritime  Provinces. 

Acadia  Forest  Experiment  Station. — At  the  Acadia  Station,  the  working 
plan  sample  plots  established  10  years  ago  were  remeasured,  and  the  cutting 
budget  will  be  revised  in  accordance  with  the  findings.  Three  demonstration 
woodlots  were  established  here  for  management  on  a  sustained  yield  basis.  All 
permanent  sample  plots  in  experimental  cutting  areas  and  in  plantations  due 
for  such  treatment  were  remeasured. 

Quebec  District 

A  new  project  undertaken  by  the  Division  in  Quebec  during  the  past  year 
was  the  examination  of  the  result  of  20  years  of  planting  conifers  at  Proulx  by 
the  Laurentide   Pulp   and  Paper  Company,  now   owned   by   the   Consolidated 
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Paper  Company,  Grand'Mère.  These  plantations,  if  ultimately  successful, 
should  yield  valuable  information,  not  only  on  growth  but  on  the  economic 
possibilities  of  reforesting  areas  adjacent  to  mills. 

Valcnrtier  Forest  Expenment  Station. — The  Valcartier  Station,  which  had 
been  closed  during  the  w^ar,  was  re-opened  in  the  autumn  of  1945.  Initial 
activity  involved  the  remeasurement  of  projects  due  and  overdue,  including 
the  working  plan,  sample  plots,  and  intermediate  harvest  cuttings  and  planta- 
tions. A  demonstration  woodlot  was  established  and  placed  under  a  working 
plan,  and  the  first  annual  cutting  was  completed.  The  Lake  Edward  Experi- 
mental Area  was  resurveyed  by  means  of  line  plots,  and  a  periodical  report  of 
growth  in  this  former  cut-over  area  will  be  issued. 

Petaw.\wa  Forest  Experiment  Station 

During  the  past  year,  the  Petawawa  Station  was,  for  purposes  of  manage- 
ment, divided  into  some  60  compartments,  varying  in  size  from  1  to  2  square 
miles.  To  determine  the  merchantable  stock  and  the  factors  affecting  growth, 
,  composition,  site,  age-class,  and  density,  a  series  of  permanent  line  plots  will 
be  established  in  each  compartment.  These  will  be  used  to  lay  out  cutting 
operations  and  many  research  investigations.  Plots  were  established  on  two 
compartments  operated  during  the  past  winter  for  multiple  use — saw-timber, 
match-stock,  pulpwood,  and  fuel-wood  all  being  removed  in  a  single  operation. 
Pine  and  poplar  match-stock  was  removed  from  another  area  to  demonstrate 
selective  cutting.  Some  60  permanent  sample  plots  for  study  of  growth  and 
reproduction  were  measured.  Tests  of  the  relative  values  of  various  forms  of 
permanent  sample  plots  are  being  made,  and  seem  to  indicate  that  rectangular 
plots  are  most  generally  desirable. 

Tree-breeding  projects  were  conducted  with  white  pine,  spruce,  and  poplar. 
Preliminary  work  was  commenced  in  studies  of  many  factors  concerned  with 
the  reproduction  of  pine  and  spruce.  The  demonstration  woodlot  established  on 
this  area  under  a  five-year  working  plan  was  remeasured  and  the  cutting  budget 
revised. 

Manitoba-Sask.\tchewax  District 

Forest  research  in  this  district  has  been  reorganized  on  an  expanded  basis. 
In  Riding  ^Mountain  National  Park,  approximately  half  an  area  of  some  25 
miles  set  aside  during  the  year  for  a  research  station  was  sampled  by  perman- 
ent line  plots.  With  the  completion  of  this  survey,  a  working  plan  will  be  made 
to  provide  for  the  removal  of  the  increment  in  the  form  of  demonstration 
cuttings.  Some  600  new  permanent  line  plots  were  established  for  study  of 
growth.  Permanent  sample  plots  established  five  years  or  more  ago  were 
remeasured. 

The  Carrot  River  experimental  cutting  area  was  remeasured  and  a  report 
prepared  summarizing  the  results  of  cutting  carried  on  23  years  ago.  Many  seeded 
and  planted  plots  as  well  as  permanent  sample  plots  were  remeasured. 

Alberta  District 

Kananaskis  Forest  Experiment  Station. — ^With  the  close  of  the  internment 
and  alternative  service  work  camps,  forest  research  work  was  resumed.  The 
principal  project  on  the  Station  during  the  past  season  was  the  remeasurement 
of  1,000  permanent  line  plots,  the  data  being  essential  to  the  development  of 
a  working  plan  for  this  area.  Plots  established  in  intermediate  cutting  areas 
were  also  remeasured.    A  new  project,  that  of  classification  of  soil  types,  was 
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initiated  in  co-operation  with  the  University  of  Alberta,  and  covered  about 
one-third  of  the  Station  area.  The  salvage  cutting  in  the  1936  burn  on  the 
Kananaskis  Station  was  continued  until  the  close  of  the  alternative  service 
work  camps  there, 

FOREST  PROTECTION  DIVISION 

During  the  fire  season  of  1946,  some  860,000  square  miles  of  forest  and  wild 
land  throughout  Canada  were  protected  by  the  various  forest  authorities.  This 
area  is  more  than  100,000  square  miles  greater  than  that  protected  in  1945,  the 
increase  being  due,  almost  entirely,  to  the  inclusion  of  the  Yukon  and  Northwest 
Territories. 

In  1946,  for  the  first  time,  estimates  of  forest-fire  losses  in  the  Territories 
became  available.  These  statistics  are  shown  in  the  accompanying  tables,  but 
are  listed  separately  from  those  of  the  provinces  (including  Dominion  Lands 
within  provincial  boundaries)  so  as  to  provide  a  basis  for  comparing  Dominion 
totals  with  those  of  former  years.  Such  comparisons  as  are  noted  hereunder 
do  not  include  fires  in  the  Yukon  and  Northwest  Territories. 

Fire  Losses 

Although  the  number  of  forest  fires  in  1946  was  slightly  greater  than  the 
average  for  the  past  ten  years,  the  total  area  burned  and  estimated  values 
destroyed  were  less  than  half  the  average  figures  (See  Table  I).  Merchantable 
timber  losses  included  102,102  thousand  feet  board  measure  of  saw  timber  and 
454.468  cords  of  small  material,  comprising  only  about  one-sixth  of  the  previous 
ten-year  average. 

Forest-fire  losses  in  the  Maritime  Provinces  were  somewhat  higher  than 
normal,  although  not  as  serious  as  in  the  exceptionally  severe  fire  season  of 
1944.  Elsewhere  in  Canada  the  damage  caused  by  forest  fires  was  well  below 
the  average.  Fire  losses  for  each  province  and  for  lands  under  Dominion  admin- 
isitration  are  shown  in  Table  III.  Only  one  death  resulting  from  a  forest  fire 
was  recorded  during  the  year. 

The  cost  of  fire-fighting,  $897,940,  was  a  little  lower  than  the  average  for 
the  previous  ten  years.  Actual  fire-fighting  costs,  however,  represent  only  a 
fraction  of  the  total  cost  of  forest-fire  protection,  which  includes  such  items  as 
salaries  and  wages  of  permanent  employees,  purchase  and  maintenance  of 
equipment  and  improvements,  and  fire-prevention  expenditures.  Estimates  of 
total  fire-protection  costs  are  now  being  compiled,  but,  owing  to  differences  in 
the  fiscal  year  used  by  the  various  forest  authorities,  complete  estimates  for 
1946  will  not  be  available  until  next  year. 

Causes  of  Fires 

Forty  per  cent  of  all  forest  fires  in  1946  were  caused  by  carelessness  on  the 
part  of  campers  and  smokers  (Table  II) — an  increase  of  6  per  cent  over  the 
ten-year  average.  Settlers  were  responsible  for  11  per  cent,  and  railways  for 
12  per  cent  of  the  total  number.  Although  the  proportion  of  railway  fires  was 
smaller  than  in  1945,  it  was  still  considerably  higher  than  in  pre-war  years. 
Sixteen  per  cent  of  the  fires  were  attributed  to  lightning,  the  only  unpreventable 
cause. 

Legal  Proceedings 

Prosecutions  under  the  forest-fire  laws  were  instituted  in  197  cases,  and 
resulted  in  182  convictions  (Table  IV) .  Both  figures  were  somewhat  higher  than 
in  the  previous  year. 
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"Weather  Conditions 

Nova  Scotia. — The  1946  season  was  generally  one  of  high  fire-hazard.  The 
long  dry  periods  were,  however,  broken  by  occasional  showers  and  dull  weather, 
bringing  temporary  respite. 

New  Brunswick. — ^^\^eather  conditions  during  the  first  half  of  the  fire  season 
were  normal,  and  no  serious  fire  losses  occurred.  From  early  July  until  the 
middle  of  October,  precipitation  was  generally  deficient  throughout  the  Province, 
especially  in  the  eastern  counties.  Rain  in  the  latter  part  of  October  relieved 
the  hazard  in  most  areas,  although  drought  conditions  in  the  southeastern 
section  persisted  until  early  winter. 

Quebec. — During  the  spring  hazard  period  precipitation  was  normal  over 
most  of  the  Province,  although  drier  weather  than  usual  was  experienced  in  the 
Lake  St.  John  district.  June  was  a  relatively  drj^  month  in  most  regions,  but 
during  the  remainder  of  the  season  rainfall  was  generally  adequate,  especially 
in  the  northern  and  western  areas.  The  Lake  St.  John  and  Gaspé  districts,  how- 
ever, suffered  from  a  deficiency  of  precipitation  in  August,  which  in  Gaspé 
continued  through  September. 

Ontario. — The  fire  season  on  the  whole  was  a  moderate  one.  "Warm  weather 
caused  a  short  period  of  fairly  high  hazard  in  the  eastern  districts  toward  the 
end  of  March,  but  conditions  were  generally  favourable  during  April  and  May. 
A  high  hazard  developed  in  western  Ontario  in  the  first  part  of  June,  and  in 
the  Sudbury  and  Parry  Sound  districts  during  parts  of  July,  August,  and 
October.  Othen^-ise  no  acute  or  prolonged  periods  of  fire  danger  were  exper- 
ienced in  the  latter  part  of  the  season. 

Manitoba. — The  fire  season  started  two  weeks  earlier  than  usual,  and 
rainfall  was  generally  deficient  until  past  midsummer.  By  the  end  of  August 
conditions  approached  normal  and  did  not  alter  radically  during  the  remainder 
of  the  season.  Fortunately  the  rains  were  well  spaced,  which  helped  in  keeping 
down  fire  losses. 

Saskatchewan. — ^Weather  during  the  1946  season  was  extremely  variable. 
Periods  of  cool,  damp  weather,  with  slightly  lower  than  average  precipitation, 
alternated  with  very  high  temperatures  accompanied  by  strong,  drying  winds. 
The  highest  hazard  occurred  in  two  such  periods — one  in  April  and  one  in 
September;  the  greatest  fire  losses  occurred  during  the  latter  period. 

Alberta. — A  high  fire-hazard  developed  in  the  spring  over  wide  areas  in  the 
northwestern  part  of  the  Province,  a  condition  which  lasted  with  little  respite 
until  the  middle  of  November,  Elsewhere  in  Alberta  the  hazard  was  generally 
well  below  normal  throughout  the  season,  except  for  a  warm,  dry  period  in  the 
southwestern  districts  which  lasted  from  early  July  until  the  latter  part  of 
August. 

British  Columbia. — Considering  the  Province  as  a  whole,  the  weather 
during  the  1946  fire  season  was  more  favourable  than  average.  Although  high- 
hazard  periods  occurred  in  all  districts,  notably  in  the  early  spring  and  at  mid- 
summer, timely  precipitation  generally  prevented  the  build-up  of  prolonged 
drought  conditions.  An  exception  occurred  in  the  northern  part  of  the  Kamloops 
district,  where  an  unusually  severe  spring  hazard  developed;  this  condition 
remained  almost  unabated  throughout  the  season. 
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Yukon. — High  fire-hazards  prevailed  in  the  southern  Yukon  throughout 
the  month  of  June,  and  for  a  short  period  in  September.  At  other  times  weather 
conditions  were  generally  favourable. 

Northwest  Territories. — No  information  is  available  regarding  weather 
conditions  during  the  1946  fire  season. 

Forest  Fire  Research 

Since  1929,  the  Forest  Protection  Division  has  carried  out  research  on 
fundamental  problems  relating  to  forest-fire  control.  Perhaps  the  most  import- 
ant contribution  in  this  field  has  been  the  development  of  forest-fire  danger 
tables,  by  means  of  which  the  prevailing  degree  of  fire  danger  can  be  deter- 
mined according  to  weather  conditions  and  seasonal  influences. 

A  revised  and  somewhat  simplified  edition  of  these  tables  was  published  in 
1946,  and  was  adopted  by  a  number  of  forest  protection  services  in  Canada 
and  Newfoundland.  The  adaptation  of  the  system  to  regional  and  local  con- 
ditions is  still  in  progress.  Work  has  also  been  started  on  a  study  of  adequate 
forest-fire  protection  standards  for  the  various  forest  regions  of  Canada. 

After  a  lapse  of  four  years,  intensive  fire-hazard  studies  were  resumed  at 
the  Kananaskis  Forest  Experiment  Station,  where  a  fire-danger  rating  system 
suitable  for  use  on  the  east  slope  of  the  Rocky  Mountains  is  being  developed. 
Particular  attention  was  devoted  to  the  study  of  abnormal  temperature 
conditions  which  cause  low  night  humidity  at  the  higher  altitudes  on  steep 
slopes.  Other  projects  included  the  use  of  hygroscopic  chemicals  in  an  effort  to 
develop  a  simple  fire-hazard  indicator;  an  investigation  of  the  effect  of  site 
and  method  of  exposure  on  wet-  and  dry-bulb  hygrometer  readings;  efficiency 
tests  on  portable  fire  pumps  in  several  of  the  western  National  Parks;  and 
further  studies  of  the  effect  of  altitude  and  other  factors  on  fire-pump 
performance. 

Forest-fire  research  at  the  Petawawa  Forest  Experiment  Station  was 
mainly  devoted  to  the  development  of  fire-control  planning  methods  and 
techniques.  A  fire  plan  for  the  Station  was  prepared,  which  establishes  fire- 
control  objectives,  and  specifies  the  equipment  and  organization  required, 
together  with  the  state  of  preparedness  to  be  maintained  by  the  protection 
force  according  to  the  prevailing  degree  of  fire  danger.  Maps  are  provided 
showing  fuel  types,  risk  areas,  travel  routes  and  travel-time  zones,  areas  visible 
from  lookouts,  and  fire-fighting  facilities. 

Studies  of  weather  and  fuel  moisture  content  were  continued  at  Petawawa 
in  1946.  An  investigation  of  the  value  of  certain  chemicals  for  retarding  the 
growth  of  vegetation  on  fire-guards  and  roads,  which  was  suspended  during  the 
war,  was  resumed.  Tests  were  also  made  of  the  performance  of  10-metre 
"walkie-talkie"  radio  sets  under  forest  conditions. 
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Table  I 
Forest-fire  losses  in  Canada,  1946,  compared  ivith  10-year  average,  1936-45 


Provinces* 

Yukon  and 
Northwest 
Territories 
Year  1946 

Item 

Annual 
Average 
1936-45 

Year  1946 

Fires  under  10  acres 

Fires  10  acres  and  over 

. ...   No. 

3,811 
1,702 

4,372 
1,531 

17 

57 

Total  number  of  fires 

5,513 

5.903 

74 

. . .  acres 

Area  burned — 

Merchantable  timber 

Young  growth 

Cut-over  lands 

Non-forested  lands 

553,455 
660,059 
357,650 

858,226 

109,478 
190,914 
128,591 
587,723 

296,396 

24,880 

3,880 

1,148,591 

. . .  acres 

ft.  b.m. 
. . . cords 

...      $ 

...      $ 
...      $ 
...      $ 

Total  area  burned 

2,429,390 

1,016,706 

1,473,747 

Merchantable  timber  burned — 

Saw  timber M. 

Small  material 

Estimated  values  destroyed — 

Merchantable  timber 

Young  growth 

Cut-over  lands 

Other  property  burned 

779,565 
2,442,265 

2,579.973 
899, 177 
294,634 
545,259 

102, 102 
454,468 

635,268 

384,069 

94,426 

710,949 

8,669 
257,297 

270,064 
3,210 
3.895 

...       $ 
...       $ 
...       S 
.  .sq.  mi. 

Total  damage 

4,319,043 

1,824,712 

277, 169 

Actual  cost  of  fire-fighting 

914,903 

897,940 

7,659 

Total  damage  and  fire-fighting  cost. . . 

5,233,946 

2,722,652 

284,828 

Area  under  protection 

750,000 

110,000 

*  Includes  Dominion  Lands  within  provincial  boundaries. 


Table  II 

Forest  fires  in  Canada,  1946,  by  causes,  compared  with  10-year 
Average,  1936-45 


Prov 

inces* 

Yukon  and 
Northwest 
Territories 

Year  1946 

Cause 

Annual 
Average 
1936-45 

Year 

1946 

No 

% 

No. 

% 

No. 

% 

Camp-fires 

961 
961 
763 
368 
1,025 
155 
302 
48 
467 
463 

17 

17 

14 

7 

19 

3 

5 

1 

9 

8 

1,068 
1,293 
622 
691 
956 
293 
163 
57 
439 
321 

18 

22 

11 

12 

16 

5 

3 

1 

7 

5 

62 
3 

84 

Smokers 

4 

Settlers 

Railways 

Lightning 

3 

4 

Industrial  operations 

Incendiarv 

1 

1 

1 

Public  Works 

1 

Miscellaneous  known 

Unknown 

4 

6 

Totals 

5,513 

100 

5,903 

100 

74 

100 

*  Includes  Dominion  Lands  within  provincial  boundaries. 
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Table  IV 

Fire  season  19^6 — Comparative  statement  by  regions 


Region 

Increase  or  Decrease  in  Relation  to 
Average  for  Period  1936-45 

Proceedings  L'^nder 
Fire  Laws 

Deaths 

Number 
of  Fires 

Area 

Burned, 

Acres 

Fire- 
fighting 
Cost  Plus 
Damage 

Prose- 
cutions 

Con- 
victions 

+      21 

-  74 

-  159 
+      19 
+    519 

-  41 
+      68 
+      56 

-  40,864 

-  411,439 

-  455, 172 

-  107,793 

-  206,093 

-  211,666 
+       17,008 
+        9,059 

S 

-  665,668 

-  894,273 

-  265.809 

-  77,921 

-  296,551 

-  686, 127 
+     353,756 
+      88,615 

39 

51 

0 

5 

17 

10 

58 

12 

1 

4 

0 

37 

47 

0 

4 

14 

10 

53 

12 

1 

4 

0 

0 

Alberta               

0 

0 

1 

0 

0 

0 

0 

0 

0 

Other  Dominion  Lands 

-       19 

5,784 

-       67,316 

0 

Canada 

+  390 

-1,412,684 

—2,511,294 

197 

182 

1 

FOREST  PRODUCTS  LABORATORIES 

The  year  1946  saw  the  resumption  by  the  Forest  Products  Laboratories  of 
their  peace-time  functions  after  a  long  period  during  which  their  staff  and 
facilities  were  largely  engaged  on  special  war  problems.  Activities  continued  to 
be  closely  associated  with  industrial  problems  which  arose  in  the  wood-using 
industries;  there  was  an  exceedingly  heavy  demand  for  timber  for  housing  and 
for  rehabilitation  of  public  utilities,  to  which  only  limited  attention  could  be 
devoted  in  war  years;  there  was  also  a  very  keen  demand  for  pulp  and  paper 
products  of  all  kinds.  In  such  matters  the  assistance  and  advice  of  the 
Laboratories  were  in  demand,  in  many  cases  to  such  an  extent  as  to  impede 
progress  on  important  research  projects. 

A  notable  feature  was  the  great  amount  of  attention  which  members  of  the 
staff  were  called  on  to  devote  to  scientific  and  technical  committees  set  up  to 
promote  industrial  standards,  to  consider  new  fields  of  research,  and  to  appty 
to  peace-time  problems  the  experiences  of  war-time  research,  where  such  applica- 
tion seemed  practicable.  Much  time  was  also  spent  in  planning  new  research 
projects.  The  launching  of  some  of  these  had  to  be  delayed  because  of  difficulty 
in  obtaining  qualified  personnel,  so  greatly  in  demand  in  industry. 

Another  important  feature  in  the  industrial  utilization  of  timber  resources 
in  the  past  year  was  the  keen  interest  shown  by  industry  in  the  better  use  of 
raw  materials.  This  wa^  manifested  in  the  many  inquiries  from  industry 
regarding  wood  waste  and  other  industrial  by-products,  the  use  of  species  of 
timber  to  which  previously  little  attention  has  been  given,  and  the  grouping 
and  planning  of  industry  so  as  to  eliminate  as  far  as  practicable  wasteful 
methods  of  utilization  of  raw  wood.  This  interest  has  developed  on  account  of 
(1)  increasingly  high  costs  of  raw  materials  (2)  the  cutting  out  of  more  readily 
accessible  timber  supplies,  and  (3)  keen  demand  for  all  types  of  forest  products. 

The  following  is  a  brief  description  of  a  few  of  the  more  important  activities 
in  the  Laboratories  during  the  year. 
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Main  Laboratories — Ottawa 
division  of  timber  mechanics 

An  investigation  of  the  strength  of  prefabricated  wall  panels  of  plywood 
glued  to  a  framework  was  undertaken  to  determine  the  strength  factors  to 
govern  the  construction  of  such  panels  for  use  in  domestic  housing.  Several 
types  of  panels  were  tested,  and  the  results  indicated  their  suitability  as  build- 
ing units  capable  of  being  prefabricated  for  domestic  housing.  A  tentative 
specification  for  glued  prefabricated  construction  for  inclusion  in  building  codes 
was  prepared  in  conjunction  with  the  Central  Mortgage  and  Housing  Corporation. 

During  the  war,  permissible  building  stresses  for  structural  timber  were 
increased  in  the  United  States  by  20  per  cent,  in  view  of  the  shortage  of 
materials.  Considerable  interest  has  since  been  taken  in  making  this  a  per- 
manent measure  in  Canada  and  the  United  States.  Accordingly,  during  the 
year,  data  from  tests  made  by  the  Laboratories  on  structural  timbers  were 
re- analysed  to  determine  to  what  extent  an  adjusment  in  safe  allowable  working 
stresses  is  justifiable. 

Strength  values  for  yard  lumber  were  examined  to  provide  data  for  the 
design  of  buildings  for  which  structural  grades  of  lumber  are  not  available. 
Tables  of  permissible  spans  for  beams  made  from  lumber  graded  in  accordance 
-with  the  practices  of  various  lumber  associations  were  prepared  for  inclusion 
in  a  proposed  building  code  for  smaller  municipalities. 

A  scale  model  of  a  45-foot  span  beam  designed  for  use  in  a  new  building 
was  constructed  with  laminated  flanges  and  plywood  webs.  Under  test,  this 
beam  withstood  stresses  over  five  times  the  design  stress  before  failure  occurred, 
indicating  that  adequate  safety  factors  had  been  incorporated  in  the  design. 

The  effect  of  prolonged  high  temperatures  upon  the  strength  of  casein  and 
urea-formaldehyde  glued  joints  was  studied  to  determine  the  durability  of  these 
joints  when  exposed  to  conditions  similar  to  those  found  in  exterior  construction. 
Experiments  on  the  use  of  infra-red  lamps  for  producing  rapid  initial  set  in 
urea-formaldehyde  glues  showed  that  this  use  of  infra-red  heat  could  be 
satisfactorily  applied  to  certain  types  of  laminated  construction. 

Materials  for  extending  the  coverage  of  resin  glues  were  investigated  to 
obtain  the  most  suitable  extender  of  domestic  origin.  Present  experiments 
indicate  that  rice  hulls  and  cedar  bark  powder  have  some  value  for  this  purpose 
and  may  serve  within  limits  as  substitutes  for  the  more  expensive  starch,  or 
for  extenders  now  imported  from  abroad. 

The  investigation  of  the  practicability  of  bonding  hardwood  veneers  to 
low-cost  softwood  backing  for  use  as  flooring  strips  and  as  flooring  panels  was 
continued.  A  test  floor  made  of  different  types  of  this  hardwood  veneer  flooring, 
including  some  of  sufficient  thickness  to  obviate  the  need  for  sub-floors,  has 
been  installed  at  the  Laboratories.  This  floor  has  been  in  service  for  16  months 
and  no  deterioration  has  been  observed. 

The  collection  of  data  on  the  strength  properties  of  Canadian  woods  was 
continued,  two  shipments  of  Eastern  hemlock  and  one  of  red  pine  being 
obtained  for  testing.  The  investigation  of  the  relative  strength  of  rock  elm  and 
white  elm  was  also  continued  to  determine  whether  the  inclusion  of  white  elm 
of  high  density  in  commercial  shipments  of  rock  elm  is  justifiable. 

The  results  of  a  study  of  the  effect  of  red-stain  and  pocket-rot  upon  the 
strength  of  jack  pine  poles  indicate  that  staining  resulting  from  early  stages 
of  Fonies  pini  infection  does  not  decrease  the  load-carrying  ability  of  the  poles. 
In  the  later  stages  of  Fomes  pini  infections,  where  pockets  of  rot  have  developed, 
there  is  little  reduction  of  strength  of  the  poles  in  the  cases  where  rot  is  segregated 
around  the  longitudinal  axis  of  the  pole  and  does  not  exceed  twenty  per  cent 
of  the  cross-section  area. 
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Assistance  was  given  to  manufacturers  in  connection  with  container  design 
and  in  improving  the  packaging  of  their  products;  also  to  the  Department  of 
Agriculture  in  the  preparation  of  specifications  for  poultry  boxes.  Some  testing 
of  containers  for  specific  commodities  was  also  undertaken  to  determine  their 
suitability  for  domestic  and  export  transportation.  A  report  on  packaging  for 
export  was  prepared. 

The  Laboratories  were  active  on  Committees  of  the  American  Society  for 
Testing  Materials  set  up  to  deal  with  container  specifications.  A  good  deal  of 
assistance  was  also  given  in  the  organizing  of  the  Committee  on  Protective 
Packing,  which  has  been  set  up  under  the  Canadian  Standards  Association. 

DIVISION  or  WOOD  PRESERVATION 

The  creosote  treatment  of  poplar  ties  was  studied.  This  is  part  of  an 
investigation  which  has  as  its  objective  the  increased  utilization  of  the  so-called 
inferior  species  for  railway  cross-ties  in  order  to  reduce  the  drain  on  the  stands 
of  recognized  tie  species,  such  as  jack  pine,  Douglas  fir,  and  the  heavier  hard- 
woods. 

Steeping  in  solutions  of  copper  sulphate  is  a  cheap  process  for  the  treat- 
ment of  fence  posts  and  is  extensively  used  in  portions  of  the  Western  Provinces 
with  low  rainwall.  Tests  were  made  on  five  different  species  of  woods  grown  and 
treated  at  the  Forest  Nursery  Station,  Indian  Head,  Saskatchewan. 

Service  tests  of  full-size  timber  products  are  still  required  to  obtain  the 
final  answer  as  to  the  efïectiveness  of  a  wood  preservative.  Such  tests,  however, 
take  from  20  to  30  years,  and  considerable  time  was  spent  in  developing  and 
improving  methods  for  accelerated  laboratory  testing  of  preservatives  so  that 
some  information  on  new  preservatives  may  be  obtained  in  a  shorter  time. 
Accelerated  laboratory  tests  were  made  and  service  tests  set  up  to  determine 
the  effectiveness  as  wood  preservatives  of  pentachlorophenol  and  copper 
naphthenate,  which  were  used  extensively  during  the  war  and  are  now  used  to 
relieve  the  present  shortage  of  other  preservatives  such  as  creosote.  A  report 
was  prepared. 

Wood  tar  creosote  produced  in  Western  Canada  was  tested  to  determine 
its  suitability  for  use  as  a  wood  preservative.  Old  and  new  cedar  poles  treated 
by  those  methods  while  in  use  were  examined  after  six  years'  service  to  determine 
the  penetration  of  the  preservatives  and  the  efïectiveness  of  the  treatments  in 
preventing  decay  at  the  critical  point,  the  ground-line.  This  work  is  supported 
by  member  companies  of  the  Canadian  Electrical  Association. 

To  assist  engineers  and  others  interested  in  computing  the  annual  charge  of 
timber  structures,  work  was  continued  on  recording  the  life  of  treated  and 
untreated  timbers  in  service.  Tests  recorded  number  981,  of  which  747  were 
active  and  234  have  been  concluded.  These  include  such  items  as  cross-ties, 
telephone  poles,  piling,  posts,  caps  stringers,  sheathing,  and  wharf  decking. 

DIVISION  OF  W^OOD  CHEMISTRY 

Experiments  on  the  hydrolysis  of  wood  for  the  production  of  sugars  were 
carried  out  in  a  small  pilot  plant  which  has  a  capacity  of  about  20  to  25  pounds 
of  wood  per  run.  These  experiments,  based  on  the  Scholler  process,  are  being 
undertaken  with  a  view  to  increasing  yields  and  developing  new  hydrolysis 
techniques.  It  was  found  that  the  yields  of  reducing  sugars  obtained  from  the 
hydrolysis  of  Douglas  fir  chips  varied  from  35  to  49  per  cent,  depending  on 
the  modifications  employed,  the  highest  yields  being  obtained  when  there  was 
no  rest  or  steaming  period  between  cycles.  In  runs  made  on  white  pine  and 
black  spruce,  the  yields  of  reducing  sugars  obtained  by  the  most  efficient 
modification  tested  w'ere  lower,  being  45  per  cent  and  37  per  cent  respectively. 
A  report  has  been  prepared  and  experimental  work  is  continuing. 
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Work  on  the  chemical  composition  of  Western  red  cedar  bark  has  been 
completed  and  a  final  report  published.  In  this  study,  the  inner  and  outer  bark 
fractions  were  analyzed  by  the  methods  usually  applied  to  wood.  With  the 
exception  of  a  higher  lignin  and  higher  one  per  cent  sodium  hydroxide-soluble 
content  in  outer  bark,  the  two  fractions  show  similar  compositions.  Pentosans 
are  present  to  the  extent  of  about  10  per  cent.  Pulp,  which  was  obtained  in  a 
yield  of  33-6  per  cent,  contains  about  74  per  cent  glucose,  8-9  per  cent  xylose, 
and  a  trace  of  mannose. 

A  preliminary  investigation  was  carried  out  on  the  preparation  of  structural 
boards  from  Western  red  cedar  bark.  The  method  used  consisted  of  chipping 
the  bark,  steaming  the  chips  for  a  short  time  with  low-pressure  steam,  and 
disintegrating  them  in  a  laboratory  beater.  The  pulp  obtained  was  formed  into 
thick  mats  in  a  sheet-forming  machine  and  the  mats  were  subjected  to  400  p.s.i. 
pressure  at  a  temperature  of  190 °C.  until  a  hardboard  was  formed.  As  the 
water  absorption  of  these  boards  was  high,  tests  were  carried  out  on  boards 
prepared  in  the  same  manner  but  with  the  addition  of  a  small  amount  of 
rosin  size.  The  addition  of  this  size  greatly  reduced  the  water  absorption. 
Work  with  various  types  of  size  is  in  progress. 

Experiments  were  continued  on  the  production  of  structural  boards  from 
sawdust.  The  materials  used  to  bond  the  sawdust  were  blood,  castor  pomace, 
drip  oil  (a  waste  oil  from  the  production  of  water  gas),  urea-formaldehyde  resins, 
and  sulphite  waste  liquor  in  combination  with  oxalic  acid.  Some  of  these  boards 
show  tensile  strength  values  comparable  with  those  of  commercial  boards. 
Work  is  continuing. 

In  another  series  of  experiments,  sawdust  was  treated  in  various  types  of 
mills  such  as  a  hammer  mill,  a  ball  mill,  and  a  burr  mill.  Sawdust  ground  in  a 
burr  mill  without  previous  treatment  was  suitable  as  an  extender  for  ground- 
wood  pulp  for  fibrcboard  and  may  have  possibilities  as  a  substitute  for  inorganic 
fillers  such  as  talc,  clay,  and  kieselguhr.  A  report  has  been  written  describing 
the  properties  of  sheets  obtained  from  mixtures  of  commercial  groundwood 
pulp  and  the  material  obtained  by  treating  sawdust  in  a  burr  mill. 

Valuable  products  can  be  derived  from  the  reduction  of  lignin  with  hydrogen 
gas  under  high  pressure  in  the  presence  of  catalysts.  Experiments  on  the  reduc- 
tion of  lignin  in  solution  by  electro-chemical  treatment  might  also  yield 
valuable  products.  Accordingly  the  electrolysis  of  sulphite  waste  liquor  in  a 
diaphragm  cell  was  studied.  The  first  series  of  experiments  was  carried  out 
with  ordinary  sulphite  waste  liquor  obtained  from  a  local  mill.  This  material 
contains  approximately  2  per  cent  sugars  which  might  be  transformed  into 
various  products  during  electrolysis.  'In  order  to  simplify  conditions,  waste 
liquor,  which  had  been  fermented  and  distilled  for  the  production  of  ethyl 
alcohol,  was  used  for  the  latest  experiments. 

Methoxyl  determinations  were  carried  out  on  the  dry  residues  from  untreated 
v/aste  liquor,  on  the  dry  residues  from  treated  liquors  taken  from  anode  and 
cathode  compartments,  and  on  deposits  formed  on  the  cathode.  Considerable 
changes  in  methoxyl  content  were  found,  indicating  that  the  electrolysis  has  a 
marked  effect  on  the  lignin.   Further  analytical  work  is  under  way. 

DIVISION    OF    WOOD    ITILIZATION 

This  Division,  which  was  inactive  during  the  latter  part  of  the  war,  was 
reorganized  early  in  the  year  and  a  long-term  program  was  developed.  This 
program  comprises  a  series  of  investigations  having  as  their  objectives  the 
reduction  of  waste  and  improvement  in  utilization  in  the  lumber  manufacturing 
and  wood-using  industries. 
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Detailed  plans  were  prepared  and,  with  the  co-operation  of  the  Canadian 
Lumbermen's  Association,  arrangements  completed  for  a  study  of  sawmill  waste 
and  its  utilization  at  thirty-one  softwood  sawmills  in  Ontario  and  Quebec. 
Of  the  mills  selected,  twenty-seven  are  cutting  spruce  and  four  are  cutting  pine. 
This  will  provide  comprehensive  data  for  the  spruce  mills  of  this  region  and 
enable  a  start  to  be  made  on  the  collection  of  similar  data  for  the  pine  mills. 
A  satisfactory  study  procedure  was  developed,  based  on  somewhat  similar 
investigations  carried  out  at  sawmills  in  the  ^Maritime  Provinces  in  1939. 

Plans  were  prepared  and  preliminary  arrangements  made  for  a  series  of 
investigations  on  the  relationship  of  diameter  to  efficient  log  utilization,  to  be 
carried  out  concurrently  with  the  study  of  sawmill  waste  at  sawmills  in  Ontario 
and  Quebec. 

An  investigation  was  carried  out,  in  co-operation  with  the  Fuel  Research 
Laboratory,  on  the  feasibility  of  so  modifying  the  fire-box  of  the  type  of  steam 
boiler  used  in  portable  and  small  stationary-type  sawmills  that  sawdust  could 
be  used  for  fuel  instead  of  the  slabwood  now  used.  A  more  widespread  utilization 
of  sawdust  for  boiler  fuel  at  these  small  mills  would  enable  large  quantities  of 
slabwood  mill-waste  now  used  for  this  purpose  to  be  sold  for  domestic  fuel, 
or  as  pulp  chips,  where  the  sawmill  is  suitably  located.  Details  of  a  suitable  type 
of  Dutch  oven  attachment  for  the  fire-box  were  worked  out  and  a  report  is 
being  prepared  with  a  view  to  publication. 

Preliminary  to  more  intensive  work  in  the  future,  a  short  survey  of  the 
secondary  wood-using  industries  in  Quebec  and  Ontario  was  undertaken  as  a 
means  of  gaining  general  information  on  the  type  and  character  of  problems 
being  encountered. 

Short  articles  on  nine  commercial  woods  of  Eastern  Canada  were  prepared 
for  the  Department  of  Trade  and  Commerce.  These  articles  are  intended  for 
trade  promotion  work  overseas,  particularly  in  the  United  Kingdom. 

Miscellaneous  matters  dealt  with  during  the  year  had  reference  to  the 
manufacture  of  wood  flour,  hardwood  flooring,  matches,  excelsior,  toothpicks, 
shoe  heels,  barrel  bungs,  handles,  furniture,  and  coffins.  Information  was  also 
supplied  regarding  possible  uses  for  sawdust,  shavings,  trimming  waste,  and 
waste  veneer. 

DIVISION   OF  LUMBER  SEASOXIXG 

The  extension  of  the  activities  of  this  Division  and  the  resumption  of  active 
project  work  have  been  handicapped  by  lack  of  staff.  Technical  service  to  the 
wood-using  industries  continued  as  an  important  part  of  the  work.  This  service 
included  the  supplying  of  information  on  the  prevention  of  certain  defects 
during  kiln-drying,  modifications  of  kilns  and  kiln  equipment  in  order  to 
increase  the  output  of  seasoned  lumber,  volume  of  steam  required  for  kiln-dr}'- 
ing  various  sizes,  drying  schedules  for  different  species  and  sizes,  conditioning 
treatments  to  remove  or  reduce  certain  kiln  defects,  and  moisture  content 
specifications  and  tests. 

A  survey  of  manufacturing  firms  in  some  of  the  secondary  wood-using 
industries  of  Ontario  and  Quebec  was  made  in  order  to  obtain  information  on 
seasoning  practices  and  problems.  The  firms  visited  were  representative  of 
different  phases  of  woodworking,  such  as  the  manufacture  of  musical  instru- 
ments, coffins,  furniture,  sporting  goods,  farm  equipment,  plj'wood,  barrels, 
and  baskets.  The  seasoning  and  storage  problems  encountered  during  this 
survey  were  noted  in  connection  with  the  long-term  program  of  seasoning 
projects  to  be  investigated. 
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A  special  investigation  was  carried  out  to  determine  whether  it  would  be 
possible  to  straighten  crooked  2"  x  4"  spruce.  Most  of  the  material  tested,  cut 
from  small  logs,  contained  box  heart  and  knots.  Although  the  lumber  was 
comparatively  straight  after  it  had  been  subjected  to  steaming  for  an  extended 
period,  little  improvement  was  noted  after  it  had  been  re-dried. 

Charges  of  12/4-inch  white  pine  and  beech  were  dried  to  check  the 
efficiency  of  existing  drying  schedules  and  for  comparison  with  similar  material 
that  had  been  dried  by  high-frequency  electric  heating.  The  experimental  kilns 
were  also  used  for  drying  special  charges  of  lumber  for  use  by  government 
organizations. 

DIVISION  OF  TIMBER  PATHOLOGY 

Laboratory  tests  on  the  relative  decay-resistance  of  rock  elm  and  white 
elm  were  continued.  This  investigation  is  to  determine  whether  dense  white  elm 
would  prove  a  satisfactory  substitute  for  rock  elm,  the  supply  of  which  is 
insufficient  to  meet  the  demand.  The  wood  of  both  species  showed  a  wide  range 
of  variation  in  resistance  to  decay,  and  no  correlation  was  found  between  the 
specific  gravity  and  decay-resistance  in  either  species.  The  position  of  the 
wood  in  the  tree  was  also  unrelated  to  the  degree  of  fungal  attack.  Further 
tests  on  the  rock  elm  are  necessary  before  definite  conclusions  can  be  drawn. 

Fungi  isolated  from  green  elm  and  from  green  jack  pine  were  studied  in 
agar  plate  cultures.  Fungi  of  each  group  were  grown  in  association,  their  effect 
on  one  another  was  observed,  and  photographic  records  were  made.  In  addi- 
tion, the  fungi  isolated  from  jack  pine  were  grown  on  wood  blocks  and  the  rot 
development  and  discolorations  noted. 

A  study  of  fungi  present  in  lumber  seasoning  yards  has  been  made  by 
means  of  spore  traps  placed  in  two  yards.  More  than  1,300  cultures  of  the  fungi 
obtained  from  these  traps  were  examined  microscopically  and  the  potential 
wood-rotting,  wood-moulding,  and  wood-staining  fungi  separated  into  three 
groups.  Cultures  of  the  wood-rotting  type  were  paired  in  the  hope  of  obtaining 
diploid  mycelia.  Five  wood-rotting  species  and  several  wood-staining  and 
moulding  fungi  were  identified. 

Fungi  causing  blue-stain  and  a  brown  surface  disfiguration  on  rough  white 
pine  lumber  were  studied.  The  brown  discoloration  was  found  to  be  due  to  the 
development  of  brown  conediphores  of  a  fungus  which  penetrated  the  wood 
without  staining  it.  This  fungus  was  very  tolerant  of  a  proprietary  "sap-stain" 
chemical  treatment  used  at  the  mill  from  which  the  samples  were  submitted. 
However,  Cadophora  jasUgiata,  which  caused  the  blue-stain,  was  inhibited  to 
a  marked  degree. 

Cultures  and  specimens  which  included  defects  in  birch,  maple,  oak,  poplar, 
hemlock,  spruce,  and  white  pine  were  added  to  the  reference  collection. 

Examinations  were  made  of  wood  specimens,  containing  defects,  which  were 
piibmitted  by  inquirers  from  time  to  time.  These  inquiries  had  reference  to  rot 
in  boats,  building  timbers,  wood  pipes,  storage  bins,  and  churns,  the  identifica- 
tion and  causes  of  rot  and  discolorations  in  various  species  of  furniture  wood, 
and  the  control  of  moulds  and  stain  in  fruit  baskets  and  spoolwood. 

DIVISION    OF    TIMBER    PHYSICS 

Considerable  time  was  devoted  to  an  investigation  of  the  chemical  treat- 
ment of  trees  to  facilitate  the  removal  of  bark.  In  testing  spruce  and  aspen 
poplar  of  pulpwood  size  and  cedar  of  suitable  size  for  posts  and  poles,  it  was 
found  that  material  from  trees  treated  in  spring  or  early  summer  with  suitable 
chemicals  could  be  felled  in  late  autumn  and  peeled  cleanly  with  greater  ease 
than  by  the  usual  "sap-peeling"  methods  in  which  no  chemical  treatment  is 
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used  and  which  cannot  be  successfully  employed  much  later  than  the  first  week 
of  August.  In  view  of  the  decreased  weight  noted  in  logs  of  treated  trees 
allowed  to  stand  for  a  year  after  treatment,  amounting  to  some  5  to  10  pounds 
per  cubic  foot,  the  process  should  be  of  importance  in  reducing  shipping  costs 
and  in  improving  the  buoyancy  of  river-driven  pulpwood. 

Reports  of  the  work  to  date  were  published  and  discussed  at  the  annual 
meeting  of  the  Canadian  Pulp  and  Paper  Association,  Woodlands  Section. 
Arrangements  have  been  made  for  a  large  scale  co-operative  investigation  on 
a  commercial  pulpwood  operation  to  observe  the  effect  of  chemical  treatment 
on  the  barking  and  weight  reduction  of  three  softwood  and  three  hardwood 
species. 

Specimens  of  wood  that  had  failed  in  service  for  unexplained  reasons  under 
relatively  light  loads  were  examined  in  an  effort  to  determine  the  cause  of 
failure.  Detailed  microscopic  examinations  were  made.  In  some  cases  it  was 
found  that  the  presence  of  microscopic  fractures  in  the  cell  walls  was  the  cause 
of  the  brashness.  A  report  was  prepared  on  methods  of  inspection  by  which  such 
material  might  be  detected.  Further  work  is  in  hand  to  determine  the  frequency 
with  which  this  defect  occurs  and  the  kinds  of  wood  in  which  it  is  prevalent. 

Measurements  of  basic  density  were  made  on  samples  of  five  species 
srown  at  the  Dominion  Forest  Nursery  Station,  Indian  Head,  Saskatchewan. 
The  fuel  value  of  the  various  species  was  determined  on  the  basis  of  their  rela- 
tive densities,  and  a  report  prepared. 

Additions  were  made  to  the  reference  collection  of  important  timbers  of 
the  world.  This  collection  is  maintained  for  use  in  identifying  specimens  of 
Canadian  and  foreign  woods  submitted  for  species  identifica/tion  and  as  an 
aid  in  assessing  the  ciualities  of  foreign  woods  with  which  Canadian  woods  may 
compete  in  world  markets. 

Other  work  included  the  cause  of  wear  on  cutting  tools  in  the  machining 
of  plywood,  the  weight  and  volume  of  bark  on  pulpwood  bolts  of  various 
Canadian  species,  the  variation  in  properties  within  a  species,  and  the  effect 
of  such  variation  on  commercial  uses. 

RADIO  FREQUENCY  HE.\TING 

A  program  of  research  on  radio  frequency  heating  has  been  initiated  by 
the  Laboratories  to  study  its  application  to  the  wood-working  industry  and  to 
meet  the  demand  for  information  on  this  subject.  A  tour  of  American  factories 
was  made  to  determine  to  what  extent  radio  frequency  was  being  applied 
industrially.  It  was  found  that,  while  radio  frequency  heating  gives  promise 
of  a  wide  variety  of  applications,  much  research  is  required  before  its  ultimate 
value  can  be  realized.  During  the  past  year,  the  Laboratories  were  active  in 
developing  improvements  in  the  technique  of  current  industrial  applications; 
at  the  same  time,  exploratory  work  was  done  towards  finding  new  uses  for 
radio  frequency  heating. 

Several  moulding  forms  for  bonding  curved  plywood  were  constructed  to 
study  the  practical  problems  of  electrode  and  pressure  system  design.  The 
plywood  sections  produced  demonstrated  the  scope  of  plywood  products  which 
could  be  mass-produced  by  means  of  radio  frecjuency  heating. 

In  recent  years,  the  shortage  of  large  structural  timbers  has  stimulated  a 
growing  interest  in  heavy  laminated  construction.  However,  the  problem  of 
providing  heat  to  cure  the  glue  lines  has  impeded  more  general  adoption  of 
this  form  of  construction.  The  application  of  radio  frequency  heating  to  the 
seasoning  of  thick  lumber  was  studied  by  means  of  experimental  12/4-inch  pine 
and  beech.  Radio  frequency  heating  shows  promise  as  an  expeditious  method  of 
drying  high-value  material  for  special  uses.    This  work  is  continuing. 
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A  procedure  for  measuring  the  dielectric  properties  of  woods  and  glues  was 
developed  to  meet  the  need  for  these  data  which  has  resulted  from  the  industrial 
use  of  radio  frequency  heating  for  bonding  and  drying  of  wood. 

Exploratory  investigations  were  carried  out  on  other  applications  of  radio 
frequency  heating,  including  the  drying  of  impregnated  wood,  the  drying  of 
pulp  products,  the  edge-gluing  of  lumber  and  veneers,  and  the  assembly  gluing 
of  prefabricated  house  panels. 

PUBLICATIONS 

Circular  62 — Chemical  Composition  of  Western  Red  Cedar  Bark. 

Mimeograph — 

110 — Fire-retardant  treatment  of  structural  timbers. 

113 — Strength  properties  of  glued  laminated  beams. 

114 — Improved  wood,  brief  review  of  various  developments. 

115 — Effect  of  exposure  on  strength  of  Douglas  fir  cross-arms. 

116 — Effect  of  chemical  treatment  on  the  ease  of  peeling  bark  from  trees 
felled  in  November,  1946. 

118 — Effect  of  season  of  cutting  on  durability  of  jack  pine  saplings. 

119 — A  summary  of  experiments  on  chemical  barking  of  trees. 
.  120 — Effect  of  high  temperatures  on  casein  and   cold-setting  urea- 
formaldehyde  glues  in  close  contact  joints. 

121 — Tension  normal  to  glue  line  plywood  tests   (Revision). 

124 — Ethyl  alcohol  from  wood — (Reissue). 

125 — Packing  for  export. 

Papers  prepared  for  presentation  at  the  British  Empire  Forestry  Conference 
Conservation  by  better  utilization. 
Forest  products  research  in  Canada. 
In  addition  to  the  above,  several  articles  were  prepared  by  members  of  the 
stafï  for  publication  in  various  trade  and  technical  journals. 

Vancouver  Laboratory 

The  Vancouver  Laboratory  provides  regional  facilities  for  service  to  the 
lumber  and  wood  utilization  industries  of  British  Columbia.  For  the  past  29 
years,  this  Pacific  Coast  research  unit  has  been  associated  with  the  University 
of  British  Columbia.  Post-war  planning  in  all  phases  of  forest  products  utili- 
zation has  shown  the  necessity  for  an  expansion  of  staff  and  facilities.  During 
the  year,  additional  temporary  accommodation  was  obtained  and  plans  were 
made  for  an  increase  in  the  number  of  divisions,  effective  in  the  new  year. 

DIVISION    OF   TIMBER    MECHANICS 

Standard  tests  on  small,  clear  specimens  were  completed  on  one  shipment  of 
mountain  hemlock  {Tsuga  Mertensiana,  Bong.,  a  species  occurring  in  the  higher 
mountain  areas  of  the  southern  coastal  region)  and  one  of  Amabilis  fir  from  the 
lower  coastal  area. 

Many  standard  mechanical  and  physical  tests  were  made  to  meet  the  demand 
of  the  British  Columbia  woodworking  industry  for  information  on  the  com- 
parative properties  of  secondary  British  Columbia  species  and  of  woods  imported 
for  local  use.  Arrangements  were  made  for  shipments  of  second-growth  Douglas 
fir  which  will  be  used  in  determining  basic  properties  of  this  material,  the 
demand  for  which  is  increasing. 

An  analysis  was  completed  of  the  results  of  tests  made  on  Douglas  fir 
and  Western  hemlock  structural  timbers,  comparing  the  effect  of  grading  these 
timbers   under  the  Domestic    and   the   Export   Grading   Rules   of   the   British 
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Columbia  Lumber  Manufacturers'  Association,  the  Canadian  Standards  Associa- 
tion Specifications  for  Structural  Timbers,  and  the  No.  12  Standard  Grading  and 
Dressing  Rules  of  the  West  Coast  Lumbermen's  Association.  This  analysis  is 
being  made  in  connection  with  the  review  of  allowable  building  stresses  for 
structural  timbers  that  is  being  undertaken  in  co-operation  with  the  United 
States  Forest  Products  Laboratories. 

Testing  was  completed  and  a  final  report  prepared  for  publication  on  a 
study  to  determine  the  effect  of  kiln-drying  upon  the  strength  of  Western 
hemlock  of  aircraft  quality  and  to  establish  satisfactory  drying  schedules 
which  would  not  damage  the  mechanical  properties  of  this  wood  when  used 
for  this  exacting  purpose. 

The  strength  of  new  and  improved  adhesives  and  the  merits  of  new 
techniques  of  applying  these  adhesives  were  determined  for  the  guidance  of 
manufacturers  and  wood-using  plants.  Doors  with  pieced,  glued  stiles  and  single- 
sheet  plywood  faces  were  tested  in  diagonal  compression  and  showed  practically 
the  same  resistance  to  distortion  as  similar  doors  with  one-piece  stiles. 

An  analysis  was  made  of  strength  data  obtained  from  standard  tests  of 
small  clear  specimens  of  Douglas  fir  and  Western  red  cedar,  to  determine  the 
comparative  specific  gravity  and  the  mechanical  strength  properties  of  material 
cut  from  the  north,  east,  south,  and  west  sides  of  the  tree.  There  was  no  apparent 
difference  in  the  strength  functions  which  might  be  attributed  to  position  in 
the  tree. 

Committee  work  for  the  Canadian  Standards  Association  was  commenced 
on  the  preparation  of  a  standard  specification  covering  Douglas  fir  poles.  A 
working  plan  was  prepared  for  an  investigation  of  the  taper  in  Douglas  fir 
and  Western  red  cedar  poles  and  piling. 

Some  study  was  given  to  the  problem  of  using  creosote-treated  Western 
hemlock  wood-stave  pipe  as  a  substitute  for  Douglas  fir  pipe  in  large  diameters 
up  to  10  feet,  for  certain  specialized  supply  lines,  and  also  to  means  for 
preparing  and  testing  sections  of  the  larger  diameters,  using  the  sand-box  load- 
ing method. 

DIVISION    OF   TIMBER   PRODUCTS 

A  study  was  carried  out  under  laboratory  conditions,  in  co-operation  with 
the  British  Columbia  Research  Council  and  the  British  Columbia  Forest  Service, 
in  an  efïort  to  determine  the  effect  of  various  humidities  at  night  temperature 
on  the  inflammability  of  forest  floor  litter,  as  indicated  by  fire-indicator  sticks. 
Groups  of  hazard  sticks  were  dried  to  equilibrium  moisture  content  with  a 
range  of  relative  humidities  at  50 °F.  and  were  tested  at  9  per  cent  and  6  per  cent 
initial  moisture  content.  In  neither  case  was  the  absorption  in  eight  hours 
sufficiently  rapid  to  indicate  much  change  in  the  fire-hazard  conditions,  even 
when  comparatively  high  relative  humidities  were  maintained.  The  preparation 
of  Douglas  fir  indicator  sticks  for  use  by  the  British  Columbia  Forest  Service 
during  the  1947  fire  season  was  continued. 

The  comparative  moisture  pick-up  during  storage  of  air-seasoned  and  kiln- 
dried  Western  red  alder  furniture  stock  was  studied.  Results  showed  that  the 
equilibrium  moisture  content  of  the  kiln-dried  materials  in  storage  was  from 
Sj  to  5  per  cent  lower  than  for  similar  air-dried  material. 

Special  seasoning  problems  receiving  attention  included  the  kiln-drying  of 
broom  handle  stock  made  from  Western  hemlock  mill  waste,  the  kiln-drying  of 
black  Cottonwood  for  use  as  core  stock,  and  the  development  of  a  substitute 
for  a  steam-heated  dry-kiln  for  use  by  small  mills  where  a  continuous  supply  of 
steam  is  not  available. 
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A  survey  was  made  at  a  number  of  coast  sawmills  of  average  production 
capacity  to  determine  what  changes  had  occurred  since  1931  in  the  volume  of 
sawmill  waste  produced  and  utilized.  The  indications  pointed  to  a  higher 
volume  of  waste  than  in  the  1931  studies  which  covered,  in  detail,  the  volume 
of  mill  waste  produced  and  its  utilization  for  a  representative  number  of 
British  Columbia  mills.  It  was  found,  however,  that  practically  all  the  mill 
waste  was  being  used  for  fuel,  the  amount  going  into  the  mill  burners  being 
negligible. 

Floor  tiles  made  with  a  sawdust  filler  and  a  magnesium-compound  binder 
were  tested,  and  a  number  of  improvements  suggested.  The  resultant  product 
showed  a  hardness  comparable  to  that  of  certain  asphalt  tiles  and  of  Douglas 
fir  flooring. 

An  investigation  was  undertaken  in  co-operation  with  the  British  Columbia 
Research  Council  in  an  effort  to  find  some  means  of  rapid  preliminary  drying 
of  Western  hemlock  sawdust,  in  order  to  improve  its  calorific  value.  The  use 
of  infra-red  drying  Avas  not  satisfactory,  owing  to  the  opaqueness  of  the  material, 
while  tests  using  pressure  only,  by  passing  the  sawdust  under  rollers,  gave  no 
conclusive  results  but  indicated  that  only  a  small  part  of  the  moisture  was 
expelled. 

A  mill  study,  carried  out  to  determine  the  relation  of  production  costs  to 
the  selling  price  for  Engelmann  spruce  logs  of  different  grades  and  diameters, 
showed  little  difference  in  the  value  per  M.  ft.b.m.  for  logs  of  different  sizes 
within  the  log  grade;  however,  the  sawing  time  per  thousand  feet  increased 
rapidly  for  small  logs,  so  that  the  net  recovery  per  thousand  is  largely  a  function 
of  the  sawing  time.  A  similar  study  of  the  recovery  of  solid  wood  from  cull  logs, 
made  at  a  northern  coast  sawmill,  indicated  that  the  scaler's  estimates  of  the 
volume  of  solid  wood  in  such  logs  are  low  on  the  average.  The  percentage  of 
sound  wood  recovery  showed  no  relation  to  the  log  diameter  and  the  indicated 
sawing  time  per  cubic  foot  of  sound  wood  for  all  cull  logs  was  approximately 
four  times  that  for  sound  logs. 

Studies  were  made  to  determine  the  lumber  recovery  value  of  Douglas  fir 
logs  of  various  sizes  and  grades  as  cut  per  8-hour  shift  by  sawmills  of  medium 
to  average  capacity,  and  to  compare  the  cost  of  operating  gang  and  circular 
sawmills.  An  interesting  result  of  the  study  was  the  considerable  increase  in 
the  sum  of  the  scale  of  two  or  more  short  logs  bucked  from  long  logs  before 
sawing. 

The  extent  to  which  fluorescence  in  wood-destroying  fungi  occurring  in 
Sitka  spruce  could  be  used  for  determining  the  presence  of  incipient  decay  in 
lumber  was  studied,  using  ultra-violet  light.  The  results  indicated  that  this 
was  not  a  satisfactory  method  of  detection  as  the  fluorescence  was  observed  only 
on  those  areas  where  decay  was  sufficiently  advanced  to  be  detected  by  visual 
inspection. 

An  investigation  of  the  toxicity  to  certain  wood-destroying  fungi  of  a  copper 
naphthenate  wood  preservative  was  undertaken,  this  substance  having  been 
suggested  as  a  substitute  for  creosote  where  a  highly  efficient  or  expensive 
preservative  is  not  required.  Preliminary  tests,  using  agar  plates  and  exposed, 
impregnated  wood  blocks,  show  a  toxic  point  between  -360  and  -320  per  cent 
of  copper  naphthenate. 

The  collection  of  service  data  on  the  durabilaty  of  wood  under  British 
Columbia  Coast  conditions  was  continued  by  means  of  site  inspection  of  many 
wood  installations,  both  preservative-treated  and  untreated. 

Other  pathological  problems  receiving  attention  included  the  prevention 
of  stain  and  decay  during  storage  of  large,  green  hemlock  cants;  the  determina- 
tion of  means  of  arresting  decay  in  red  cedar  Indian  totem  poles;  the  prevention 
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of  deterioration  in  sap  lumber  when  shipped  to  Australia  in  deckloads;  the 
finding  of  the  relation  of  wood  density  to  the  pathological  condition  of  wood; 
and  the  development  of  methods  for  improving  penetration  of  preservatives  in 
refractory  hemlock. 

Serious  plaster  staining  over  Western  red  cedar  lath  in  coastal  areas  was  the 
subject  of  preliminary  investigation,  and  possible  means  for  partial  sealing  of 
the  lath  were  considered. 

Assistance  was  extended  to  the  British  Columbia  Research  Council  in  a 
survey  of  the  manufacture  of  cascara  extract,  from  both  the  wood  and  the  bark. 

PUBLICITY 

Articles  dealing  with  certain  specific  problems  under  investigation  at  the 
Laboratories  were  prepared  by  members  of  the  staff  for  publication  in  trade  and 
technical  journals. 

Pulp  and  Paper  Research  Institute  of  Canada 

]MONTRE.\L 

The  Montreal  Laboratory  of  the  Forest  Products  Laboratories  is  a  part  of 
the  Pulp  and  Paper  Research  Institute  of  Canada,  which  is  supported  jointly 
by  the  Dominion  Government,  the  Canadian  Pulp  and  Paper  Association,  and 
McGill  University.  The  work  of  the  Institute  is  under  the  supervision  of  a 
General  Director  who  is  responsible  to  a  Joint  Administrative  Committee  repre- 
senting the  three  constituent  bodies. 

fundamental  research  studies 

Following  the  development  of  a  method  of  preparing  lignin  from  solvent- 
extracted  spruce  wood  by  dissolving  the  carbohydrate  constituents  with  specially 
prepared  aciueous  periodic  acid,  the  resulting  "periodate"  lignin,  when  pulped 
under  standard  conditions  with  sulphite  liquor,  acted  in  a  manner  practically 
identical  with  that  of  lignin  in  spruce  wood  flour.  It  also  pulped  normally  by 
the  soda  process,  and  reacted  similarly  to  almost  all  other  isolated  lignins  when 
subjected  to  other  tests.  Hence  it  should  prove  most  useful  for  pulping  studies 
in  which  it  is  desirable  to  avoid  the  complicating  effects  of  holocellulose 
constituents. 

The  extraction  of  wood  by  liciuid  ammonia  under  high  pressure  is  being 
studied  as  a  method  of  isolating  as  much  lignin  as  possible  with  the  minimum 
chemical  change.    This  is  also  the  object  of  the  work  with  periodic  acid. 

An  attempt  was  made  to  ascertain  if  the  expensive  periodate  or  the  lead 
tetra-acetate  methods  of  oxidizing  glycol  groups  in  carbohydrate  hydrolysates, 
sugar  alcohols,  and  cyclohexane  diols  could  be  replaced  by  a  cheaper  electrolytic 
method.  Some  preliminary  success  has  been  achieved  in  oxidizing  ethylene 
glycol  to  formaldehyde. 

A  successful  method  was  finally  devised  for  esterifying  a  hydroxyethyl 
cellulose  with  paratoluene  sulphonate,  and  an  analysis  of  the  series  of  tosyl 
esters  obtained  by  this  method  is  being  made  in  connection  with  the  study  of 
the  distribution  of  hydrox^'ethyl  units  in  a  hydroxyethyl  cellulose. 

A  study  of  the  chemical  nature  of  bark  was  begun.  A  quantity  of  white 
spruce  bark  was  subjected  to  extraction  with  methanol,  which  was  then 
evaporated.  The  residue  from  this,  as  well  as  the  extracted  bark,  was  subjected 
to  further  extraction  with  certain  solvents  and  the  extracted  substances  are  being 
identified  as  far  as  possible. 

In  the  general  investigation  of  lignin,  several  studies  are  being  made  on  the 
oxidation  of  less  complicated  analogues  of  lignin  such  as  vanillin,  parahydroxy- 
benzaldehyde,  and  pyrogallol.  Oxidation  studies  are  also  being  made  on  starch 
and  cellulose  to  ascertain  the  exact  mode  of  attack  on  the  glucose  units. 
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APPLIED   RESEARCH    STUDIES 

Much  of  the  work  on  printing  studies  during  the  past  year  was  devoted  to 
an  investigation  of  the  penetration  of  oil  into  paper.  Measurements  were  made 
of  the  void  fraction  available  for  oil  penetration.  Measurements  of  the 
penetration  of  paper  by  oil,  air,  and  carbon  tetrachloride  were  made  for  the 
purpose  of  studying  the  structure  of  the  sheet.  Further  work  on  a  new  smooth- 
ness tester  showed  the  reproducibility  of  the  test  to  be  good,  but  revealed  the 
necessity  for  providing  some  means  of  approximating  the  effect  of  the  ink  film 
in  printing.  The  instrumental  equipment  was  improved  and  the  work  facilitated 
by  the  use  of  a  galvanometer  of  more  modern  design. 

The  detailed  examination  of  methods  of  analysing  sulphite  waste  liquor 
was  continued.  These  studies  are  for  the  purpose  of  distinguishing  between  the 
various  compounds  in  the  liquor  when  methods  of  utilizing  it  are  developed. 
Some  success  was  achieved  in  finding  a  method  which  would  give  a  proper 
characterization  of  the  concentration  of  the  so-called  free  sulphur  dioxide.  It 
was  also  found  possible  to  separate  the  ligno-sulphonic  acid  group  of  components 
from  the  carbohydrate  group  by  fractionation.  This  facilitates  the  study  of 
these  materials.  A  direct  method  for  the  determination  of  the  sulphonic  acid 
group  which  involves  conductometric  titration  is  now  available  for  the  first  time. 

In  the  study  of  alkaline  pulping,  means  were  found  for  enabling  mill 
conditions  to  be  duplicated  with  the  small  experimental  digester  and  auxiliary 
equipment  being  used.  Work  was  carried  out  to  determine  the  effect  of  varying 
the  maximum  temperature,  the  time  at  maximum  temperature,  the  alkali  charge, 
and  the  sulphidity.  Bombs  heated  in  an  oil  bath  were  used  to  determine  the 
rate  of  delignification  for  various  cooking  times,  temperatures,  and  liquor 
strengths. 

Changes  were  made  in  the  miniature  grinder  to  enable  measurements  to  be 
made  with  the  stone  rotating  in  either  direction.  A  study  of  the  grinding 
conditions  and  the  pulp  characteristics  with  the  stone  running  for  some  time  in 
the  normal  direction  and  then  in  the  reverse  direction  showed  that  grinding 
produces  a  marked  unidirectional  conditioning  of  the  stone.  The  investigation 
of  the  "longitudinal"  grinding  of  wood,  where  the  fibres  are  parallel  to  the 
movement  of  the  stone,  was  continued.  Sitka  spruce  was  used  because  pieces 
of  wood  with  growth  rings  of  small  curvature  could  be  obtained  from  it  for 
longitudinal  grinding.  Comparison  of  these  results  with  those  obtained  with  the 
conventional  "transverse"  grinding  showed  that,  at  the  same  grinding  pressure, 
the  power  requirement  was  much  greater  and  production  and  freeness  were  much 
less  with  the  former,  while  eertain  strength  tests  showed  higher  results.  Better 
longitudinal  grinding  was  done  on  an  unconditioned  stone. 

Work  on  the  measurement  of  the  surface  area  of  a  pulp  was  interrupted  for 
a  time,  but  a  related  study  was  made  of  the  variation  in  the  concentration  of 
wet  pulp  with  the  pressure  to  which  it  is  subjected.  This  is  of  importance  in 
studying  the  packing  of  a  pulp  on  a  screening  medium. 

Some  time  was  spent  in  studying  means  of  improving  the  tests  for  deter- 
mining the  freeness  of  pulp  and  the  bursting  strength  of  paper. 

The  study  of  the  efficiency  of  present  methods  of  driving  pulpwood  in  rivers 
was  completed  and  published  in  book  form.  This  was  supplemented  by  the 
preparation  of  a  practical  guide  for  long-term  systematic  planning  of  river 
improvements  and  water  regulation  for  driving,  on  the  basis  of  complete  drainage 
areas. 

A  detailed  study  was  made  of  the  regeneration  of  spruce  to  determine  the 
favourable  and  the  unfavourable  factors  so  that  silviculturally  desirable  cutting 
practices  may  be  adopted. 


142  DEPARTMENT  OF  MINES  AND  RESOURCES 

The  feeding  of  woods  workers  was  investigated  to  ascertain  what  improve- 
ments could  be  effected  in  the  interests  of  their  health  and  of  sound  economy. 
Much  valuable  information  was  obtained  regarding  proper  choice  of  foodstuffs, 
preparation  of  a  balanced  diet,  waste  elimination,  proper  eating  practices,  and 
other  aspects  of  feeding. 

An  investigation  was  made  to  determine  practical  procedures  for  studies 
of  the  rates  of  forest  growth  to  permit  more  accurate  planning  for  future  wood 
supply. 

The  conveying  of  wood  by  gravity  down  a  rough  steep  slope  by  means  of 
a  suspended  wire  was  studied  to  ascertain  if  it  was  better  than  the  conventional 
technique. 

A  compilation  and  analysis  were  made  of  available  data  on  the  design  and 
construction  of  permanent  and  portable  logging  camps,  including  a  survey  of 
various  suitable  building  materials. 

SERVICES 

The  usual  service  was  rendered  in  testing  samples  of  pulp  and  paper  and 
in  checking  instruments  for  making  such  tests.  Information  was  provided  in 
response  to  questions  on  pulp  and  paper  technology. 

Articles  on  various  aspects  of  the  work  under  way  were  contributed  to  a 
number  of  technical  journals. 
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The  fiscal  year  ended  March  31,  1947,  was  a  very  active  one  for  all  the 
services  of  the  Branch.  Although  work  projects  that  had  been  planned  in  case  an 
unemployment  situation  developed  were  not  needed  for  this  purpose,  the  back- 
log of  operations  held  up  during  the  war  years  and  the  initiation  of  several  very 
important  projects  associated  with  the  development  of  Canada's  natural 
resources  greatly  taxed  the  capacity  of  the  staff  of  the  Branch.  Such  work, 
together  with  routine  activities,  could  have  been  dealt  with  without  too  much 
pressure  if  technical  and  clerical  staff  could  have  been  secured  for  the  positions 
established  in  the  Branch.  However,  the  position  of  the  Branch  in  regard  to 
personnel  has  deteriorated  owing  to  the  retirement  of  exceptionally  well-trained 
technical  men  and  the  inability  to  secure  competent  successors,  even  in  the  lower 
ranges.  This  condition  will  apparently  continue  until  the  great  demand  of 
private  enterprise  for  staff  of  all  kinds  is  fairly  well  satisfied. 

The  Dominion  Observatory  at  Ottawa  further  improved  its  Dominion- 
wide  time  service  which  is  so  valuable  in  connection  with  exploration  surveys 
and  the  development  of  the  North.  A  notable  feature  was  the  expansion  of  the 
geophysical  activities  of  the  Ottawa  Observatory.  During  the  war  these  could 
not  be  proceeded  with,  but  in  1946  it  was  possible  to  undertake  geophysical 
surveys  that  were  badly  needed  in  the  fields  of  magnetism  and  gravity.  During 
the  winter  of  1946-47,  a  satisfactory  program  of  field  work  was  developed  and 
long-range  plans  were  given  consideration. 

At  Victoria,  the  Dominion  Astrophysical  Observatory  continued  its 
investigations  and  research  work  in  regard  to  stars,  paying  particular  attention 
to  star  orbits,  radial  velocities,  and  the  physical  characteristics  of  stellar 
atmospheres.  Several  papers  of  international  interest  were  prepared  and 
published  by  the  staff. 

The  Dominion  Water  and  Power  Bureau  experienced  a  very  busy  year,  the 
two  main  projects  being  the  continuation  of  construction  of  the  Snare  River 
hydro-electric  power  project  in  the  Yellowknife  area  and  the  further  investiga- 
tions into  the  potential  uses  of  the  waters  of  the  Columbia  River  Basin  in 
Canada.  The  latter  work  is  now  well  organized,  with  the  Bureau  utilizing  the 
services  of  other  branches  and  departments  for  such  operations  as  contour 
surveys  and  investigations  of  dam  sites  and  geological  formation. 

Important  hydrometric  stations  were  established  along  the  Columbia  River 
and  readings  were  taken  during  the  winter  months  at  points  where  the  river 
could  be  easily  reached  from  the  Golden-Revelstoke  Highway. 

It  is  interesting  to  note  that  the  anticipated  drop  after  the  war  in  electric 
power  output  across  Canada  did  not  materialize  to  the  extent  expected.  While 
1944  was  the  peak  year,  there  was  only  a  slight  drop  in  electrical  consumption 
in  1945,  and  in  1946  consumption  increased  by  3^-  per  cent  over  1945.  Shortage 
of  electric  power  has  become  evident  across  Canada  and  new  hydro-electric  devel- 
opments are  either  planned  or  under  construction  in  British  Columbia,  Alberta, 
Ontario,  and  Quebec.  On  January  1,  1947,  Canada's  water-power  development 
totalled  10,312,123  horse-power,  which  is  slightly  less  than  20  per  cent  of  the  total 
development  estimated  to  be  possible. 

The  Engineering  and  Construction  Service  continued  its  work  during  the 
fiscal  year  of  making  surveys  and  engineering  investigations  of  various  projects 
proposed    or   under   way   in  the   National   Parks   and   Indian   reserves   across 
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Canada.  Many  surveys  were  made  to  meet  demands  for  greatly  improved 
highways  in  the  National  Parks,  since  these  suffered  greatly  during  the  war 
through  lack  of  funds  and  man-power.  At  the  same  time  the  demands  of 
modern  traffic  require  high  standards  of  highways.  Numerous  inspections  of 
projects  on  Indian  reserves,  including  maintenance  of  municipal  services  and 
of  buildings  such  as  schools  and  residences,  were  undertaken  and  reports  made. 
Highway  work  was  undertaken  as  required.  Work  continued  on  two  major 
highway  projects,  one  of  these  being  construction  of  the  all-weather  road  from 
Grimshaw  in  Alberta  to  Hay  River  on  the  Great  Slave  Lake.  That  section  of 
the  road  in  Alberta,  totalling  some  245  miles,  is  under  the  direct  supervision 
of  the  Province,  with  the  Dominion  contributing  two-thirds  of  the  cost. 
General  supervision  is  exercised  by  officers  of  the  Engineering  and  Construction 
Service.  The  section  through  the  Northwest  Territories,  eighty-one  miles  long, 
is  being  directly  handled  by  the  Service.  Grading  at  the  end  of  the  1946  season 
was  behind  schedule,  due  to  difficulties  in  securing  equipment  and  to  unfavour- 
able weather  conditions.  Contractors  on  both  sections  of  road  endeavoured 
throughout  the  winter  months  to  increase  their  equipment  on  the  project.  In 
Manitoba,  a  road  to  the  Snow  Lake  mining  district,  some  thirty-one  miles 
long,  from  the  railhead  at  Wekusko  on  the  Hudson  Bay  Railway,  was  under 
construction  by  the  Province,  with  the  Dominion  and  the  Province  each  paying 
one-half  the  cost.  It  had  been  hoped  to  have  this  work  done  by  contract,  but 
as  no  reasonable  bid  could  be  secured,  it  was  decided  that  the  Province  would 
at  least  begin  the  project  by  day  labour.   Progress  has  been  encouraging. 

The  Geodetic  Service  of  Canada  had  a  busy  year  on  projects  associated 
with  its  main  activities,  namely  primary  and  secondary  triangulation,  astro- 
nomical fixations,  and  precise  levelling.  Field  parties  were  engaged  in  triangula- 
tion on  the  Edmonton-Jasper  section,  the  St.  Lawrence  area  along  the  north 
shore,  a  section  of  the  Alaska  Highway,  and  a  section  between  Sudbury  and 
Sault  Ste.  Marie  in  Ontario.  Precise  levelling  was  continued  along  the  Alaska 
Highway  and  this  project  is  nearing  completion.  Precise  levelling  was  also 
undertaken  in  the  Columbia  River  Basin  in  connection  with  that  project.  The 
determination  of  latitude  and  longitude  at  selected  points  in  northern  Canada 
for  map  control  was  continued,  and  a  very  successful  season  was  experienced. 

The  International  Boundary  Commission  continued  its  work  of  maintain- 
ing the  boundary  lines  between  Canada  and  the  United  States,  and  Canada  and 
Alaska  in  an  effective  state  of  demarcation.  Canada  has  been  able  to  assume 
her  full  share  of  the  cost  of  this  work,  which  lagged  for  a  time  during  the  early 
part  of  the  war.  Maintenance  work  was  undertaken  on  the  Maine-New  Bruns- 
wick boundary  and  on  the  Alaska-Yukon  boundary.  The  Boundary 
Commissioners  for  Canada  and  the  United  States  made  inspections  of  work  in 
Alaska  and  on  the  Pacific  Coast. 

Work  on  the  surveying  and  charting  of  Canada's  water  routes  was 
continued  by  the  Hydrographie  Service.  The  1946  season  marked  the  return 
to  active  survey  work  of  the  Hydrographie  ship  Acadia,  which  had  been 
overhauled  in  1945-46  after  six  strenuous  war  years  with  the  Naval  Service. 
On  the  Atlantic  Coast,  hydrographie  surveys  were  carried  out  in  the  Gulf  of 
St.  Lawrence,  Northumberland  Strait,  and  the  Great  Bras  d'Or  Lake  area. 
Important  work  was  continued  on  Great  Slave  Lake  and  the  Mackenzie  River 
route.  This  work,  which  not  only  provides  accurate  charts  for  water  navigation 
in  the  North  but  indicates  where  channel  improvements  can  be  made,  is  of 
l)articular  importance  in  view  of  the  responsibility  of  the  Department  of  Mines 
and  Resources  in  developing  the  Yukon  and  Northwest  Territories.  On  the 
Pacific  Coast  the  hydrographie  ship  Wm.  J.  Stewart  continued  its  operations, 
concentrating  on  further  charting  of  the  inside  passage  from  Vancouver  and 
Victoria  to  Prince  Rupert.  Work  was  done  in  Grenville  Channel,  in  the  vicinity- 


SURVEYS  AND  ENGINEERING  BRANCH  145 

of  Port  Hardy,  and  on  Queen  Charlotte  Sound.  The  yearly  Tide  Tables  were 
prepared  and  issued  well  in  advance  of  requirements,  and  new  volumes  of 
Pilots  and  Sailing  Directions  were  issued  covering  areas  on  both  the  Atlantic 
and  Pacific  Coasts. 

The  Legal  Surveys  and  Map  Service  continued  its  work  of  producing  and 
distributing  maps,  including  air  navigation  charts,  that  will  cover  all  Canadian 
territory.  Various  legal  surveys  of  Dominion  areas  were  carried  out  as  required. 
These  included  several  important  surveys  in  the  Yellowknife  district,  not  only 
of  particular  areas  but  in  extending  control  by  the  survey  of  meridians  and 
base  lines.  The  legal  survey  of  the  Alaska  Highway  continued  throughout  1946, 
and  it  is  expected  that  this  work  will  be  completed  in  1947.  Legal  surveys  were 
made  of  several  airfields  and  two  townsites  in  the  North.  A  large  amount  of 
work  was  undertaken  in  connection  with  surveys  of  Indian  reserves  and  of 
Indian  reserve  boundaries.  Owing  to  the  lack  of  qualified  surveyors,  all  the 
program  that  had  been  planned  could  not  be  undertaken. 

During  the  fiscal  year  1946-47,  the  distribution  of  maps,  plans,  and  publica- 
tions was  nearly  two  and  a  half  times  greater  than  at  any  time  prior  to  the  war. 
The  Legal  Surveys  and  Map  Service  was  also  actively  engaged  on  a  phase  of 
the  Columbia  River  Basin  investigations,  undertaking  important  mapping  work 
in  the  Kootenay  River  and  Lake  area  from  which  the  amount  of  water  storage 
could  be  computed.  The  plotting  of  trimetrogon  photography  for  air  navigation 
charts  continued  at  a  faster  pace,  with  some  177,000  square  miles  of  plotting 
being  completed,  most  of  this  covering  northern  areas. 

In  addition  to  all  the  work  undertaken  by  the  above  Services  as  part  of  their 
routine  functions,  a  large  amount  of  time  and  energy  was  applied  to  special 
projects  and  to  the  consideration  of  improved  methods  of  surveying  and 
mapping.  Many  of  the  senior  officers  of  the  Branch  serve  on  interdepartmental 
committees,  dealing  with  such  matters  as  construction  in  the  permafrost  areas; 
radio  communications  in  the  Northwest  Territories;  the  Provisional  Interna- 
tional Civil  Aviation  Organization;  the  establishment  of  weather  stations  and 
magnetic  observatories  in  northern  areas,  and  numerous  Water  Control  Boards. 

The  Surveys  and  Engineering  Branch  undertakes  its  work  with  funds 
provided  through  its  own  votes  or  through  those  of  other  branches  of  the 
Department  of  Mines  and  Resources  or  other  Government  departments  which 
require  work  that  comes  within  the  functions  of  the  Branch, 

The  following  table  gives  an  outline  of  the  Branch  expenditures  from  its 
own  funds  and  from  funds  made  available  to  it: — 

Statement  of  Expenditures,  Fiscal  Year  1946-4'^ 


Regular  Votes $3, 444, 229  53 

Statutory  Votes 1,020  00 

Demobilization  and  Reconversion — 

Post-War  Reconstruction  Program — Planning — 

Branch  Administration 3,738  69 

Dominion  Observatory,  Ottawa 16,679  11 

Dominion  Water  and  Power  Bureau 34, 776  95 

Engineering  and  Construction  Service 124,283  18 

Geodetic  Service 157, 133  89 

Hydrographie  Service 27, 540  47 

Legal  Surveys  and  Map  Service 117, 803  18 

Japanese  Nationals 44,882  23 

Alaska  Highway 11,713  56 

Legal  Survey  of  Alaska  Highway 13, 103  67 


$3,996,904  46 


5,996,904  46 
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Statement  of  Expenditures,  Fiscal  Year  1946-47 — ^Con. 

Moneys  made  Available  by  other  Branches  and  Departments 


Regular 
Votes 

Demobili- 
zation and 
Reconversion 

Open 
Account 

To  Engineering  and  Construction  Service  from: 
Lands   Parks  and  Forests  Branch 

$        cts 

227,854  29 
198,720  87 

$        cts. 

$        cts. 

Indian  Affairs  Branch 

Central  Mortgage  and  Housing  Corpora- 

21,996  68 

To  Dominion  Water  and  Power  Bureau  from: 

9,824  GO 
5,345  98 

To  Legal  Surveys  and  Map  Service  from: 

To  Hydrographie  Service  from: 

Department  of  National  Defence  (Navy). 

48,188  15 
1,226  91 

To  Geodetic  Service  from: 

Department  of  National  Defence  (Air) . . . 

513,156  88 

Totals                

8441,745  14 

S49,415  06 

S21,996  68 

4,510,061  34 

DOMINION  OBSERVATORIES 

Following  the  cessation  of  war  and  the  return  of  staff  members  who  served 
with  the  armed  forces  or  were  engaged  in  other  war  tasks,  the  Dominion 
Observatories  at  Ottawa  and  Victoria  have  fully  resumed  their  normal  activities 
of  astronomical  and  geophysical  research.  As  in  the  past,  the  aim  has  been  to 
combine  fundamental  studies  of  the  laws  of  nature  having  as  their  object  the 
general  advancement  of  science,  with  more  immediately  practical  activities  such 
as  the  astronomical  determination  of  time,  and  the  application  of  astronomical 
and  geophysical  observations  to  such  diverse  problems  as  navigation  and 
surveying,  economic  geology,  and  the  relation  of  seismology  to  safety  in  the 
mines  and  building  construction  in  seismic  areas.  A  special  effort  has  been  made 
to  assemble  and  prepare  for  publication  the  results  of  observations  made  during 
the  war  years  when  publication  was  suspended,  although  it  is  expected  that 
several  years  will  elapse  before  all  publications  are  brought  up  to  date. 


DOMINION  OBSERVATORY,  OTTAWA 

R.  Meldrum  Stewart,  Dominion  Astronomer  and  head  of  the  Observatory 
for  22  years,  began  retiring  leave  on  August  15,  1946,  after  44  years'  service, 
his  retirement  taking  effect  on  February  15,  1947.  Dr.  Ralph  E.  DeLury  had 
charge  of  the  work  from  August  15  to  November  23,  when  he  also  began  his 
retiring  leave  after  40  years  in  the  service  of  the  Observatory.  He  was 
succeeded  as  Acting  Dominion  Astronomer  by  Dr.  C.  S.  Reals,  formerly  of  the 
Dominion  Astrophysical  Observatory,  Victoria,  B.C.  Orville  Sills,  Head  Clerk, 
who  had  been  associated  with  the  Observatory  for  41  years,  retired  on 
December  9,  1946,  because  of  ill  health. 

The  work  of  the  Dominion  Observatory  in  Ottawa  has  in  the  past  JDeen 
organized  into  six  divisions,  but  during  the  past  year  two  of  the  former  divisions, 
namely.  Solar  Physics  and  Photoelectric  Photometry,  together  with  a  new  branch 
of  work  on  meteoric  astronomy,  have  been  combined  into  a  single  division  of 
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Stellar  Physics.  The  five  divisions  as  at  present  constituted,  with  the  names  of 
their  respective  chiefs,  are  as  follows:  Position  Astronomy,  which  includes  the 
Time  Service,  W.  S.  McClenahan;  Stellar  Physics,  C.  S.  Beals;  Terrestrial 
Magnetism,  R.  G.  Madill;  Seismology,  E.  A.  Hodgson;  and  Gravity,  A.  H.  Miller. 
The  work  of  the  Observatory  will  be  described  by  divisions. 

Position  Astronomy  and  Time  Service. — Astronomical  observations  for  the 
correction  of  clocks  were  carried  out  on  204  nights,  2,596  separate  star  transits 
being  made.  The  combination  of  a  Shortt  pendulum  clock  and  a  quartz  crystal 
clock  proved  satisfactory  for  controlling  the  time  system  of  the  Observatory, 
although  the  crystal  clock  occasionally  gave  trouble  by  stopping.  It  would  be 
highly  desirable  to  have  an  additional  crystal  clock,  since  experience  at  other 
observatories  has  shown  that  more  than  one  of  these  timekeeping  devices  are 
necessary  to  realize  in  practice  the  high  theoretical  accuracy  of  the  crystal 
controlled  timepiece. 

Time  signals  were  sent  continuously  by  wire  to  the  Canadian  Broadcasting 
Corporation,  National  Research  Laboratories,  the  Monitoring  Station  of  the 
Department  of  Transport,  and  Naval  Headquarters,  Ottawa,  for  relay  to  Halifax 
twice  daily  and  broadcast  over  CFH  to  ships  in  the  Atlantic.  Wireless  time 
signals  were  also  broadcast  through  the  Canadian  Broadcasting  Corporation  chain 
daily;  over  the  Department  of  Transport  Station  VAA  (11990  kc.)  for  a  five- 
minute  period  daily  except  Sundays  and  holidays,  with  special  signals  over  VAA 
on  8330  kc.  from  June  to  October  continuously  from  7  p.m.  to  5  a.m.  E.S.T.  for  the 
benefit  of  survey  parties;  and  through  the  Canadian  National  Telegraphs  for 
broadcast  over  the  Department  of  Transport  station  VAP  at  Churchill.  Time 
signals  were  also  broadcast  continuouslv  from  Station  CHU  at  the  Observatory 
on  3330  kc,  7335  kc,  and  14670  kc. 

Foreign  signals  were  received  daily  from  WWV  and  NSS  on  receivers 
located  at  50  Perth  Street,  Ottawa,  connected  to  the  Observatory  by  telephone 
line,  and  operated  by  a  selector  switch.  Reception  times  were  compared  and 
computed  as  for  10  p.m.  E.S.T.  for  daily  correction  of  primary  clock  S-29,  and 
comparisons  were  exchanged  with  'CO-operating  observatories. 

The  750  electrically  driven  clocks  in  Government  buildings  in  Ottawa, 
synchronized  from  the  Observatory,  were  maintained.  Observatory  clocks, 
watches,  and  other  timing  mechanisms  were  kept  in  repair  and  overhauled  for 
other  Government  offices. 

Meridian  Circle  observations  were  made  on  57  nights,  1,341  observations 
being  secured  and  102  sets  of  instrumental  constants  computed.  Computations 
were  kept  up-to-date  and  various  plans  for  improvement  of  instrumental 
technique  were  studied.  The  Meridian  Circle  instrument  was  out  of  use  for  a 
period  of  two  months  for  general  overhaul  and  repair.  Tests  were  made  of  two 
heated  flying  suits  loaned  by  the  Office  of  Defence  Research  for  winter  observing. 
They  were  found  to  contribute  greatly  to  the  comfort  and  efiiciency  of  observers. 

The  computations  for  the  list  of  Meridian  Circle  observations  secured  in 
the  period  1912-23  were  completed  and  prepared  for  pubfication.  The  list 
comprises  over  3,000  stars,  and  many  thousands  of  individual  observations  are 
involved.  These  results  constitute  an  important  contribution  to  our  knowledge 
of  exact  stellar  positions. 

Tables  of  sunrise,  sunset,  moonrise,  moonset,  phases  of  the  moon,  and 
eclipses  were  supplied  as  in  other  years.  Detailed  computations  relating  to  the 
circumstances  of  the  partial  eclipse  of  the  sun  were  carried  out  at  the  request 
of  E.  A.  Covington,  of  the  National  Research  Council,  in  connection  with  his 
studies  of  radio-frequency  radiation  from  the  solar  surface.  One  hundred  time 
pieces,  including  watches,  clocks,  and  chronometers  from  other  services,  were 
received  for  repair  by  the  Observatory  watchmaker. 
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Stellar  Physics. — The  scientific  work  of  this  division  includes  the  theoretical 
interpretation  of  stellar  spectra  and  other  astronomical  observations,  the  study 
of  meteoric  phenomena,  and  the  study  of  the  sun. 

Solar  work  carried  on  during  the  year  included  studies  by  Dr.  DeLury  of 
the  physical  interpretation  of  the  limb  effect  on  solar  wave  lengths  and  an 
investigation  of  solar  distance  based  on  precise  measures  of  radial  velocity. 
Direct  photographs  of  the  solar  surface  were  made  regularly,  and  co-operation 
was  maintained  with  the  Canadian  Radio  WaA^e  Propagation  Committee  in  the 
correlation  of  solar  activity  with  the  state  of  the  ionosphere. 

Dr.  P.  M.  Millman,  formerly  of  the  David  Dunlap  Observatory,  and 
Squadron  Leader  in  the  R.C.A.F.,  joined  the  staff  of  the  Observatory  on 
June  15,  1946.  Part  of  the  work  planned  for  Dr.  Millman  was  concerned  with 
the  photographic  telescope,  and  this  instrument,  which  had  been  idle  during  the 
war,  was  thoroughly  overhauled  and  placed  in  working  order.  Dr.  Millman's 
main  program  was  concerned  with  meteoric  research,  in  particular  the  observa- 
tion and  interpretation  of  meteor  spectra.  A  new  camera  mounting  was  designed 
and  constructed  for  the  observation  of  the  Perseid  meteor  shower  of  August  10-14. 
Nine  direct  and  three  spectrographic  photographs  of  meteors  were  secured.  A 
more  elaborate  program  of  observation  was  prepared  for  the  Giacobinid  meteor 
shower  of  October  9,  19-16,  when  204  direct  photographs  and  24  meteor  spectra 
were  obtained.  Analysis  of  the  spectra  indicated  the  presence  of  atomic  lines 
due  to  neutral  sodium,  iron,  magnesium,  manganese,  and  calcium.  The  spectra 
were  of  low  ionization,  lacking  the  lines  of  ionized  metals  of  the  Perseid  meteors. 
Plans  were  drawn  up  in  co-operation  with  Harvard  College  Observatory  and 
the  United  States  Bureau  of  Naval  Ordnance  for  an  elaborate  program  of 
meteoric  research,  having  as  its  object  not  only  a  study  of  the  physical  nature 
of  meteors  but  also  an  investigation  of  the  upper  atmosphere  in  its  relation  to 
the  flight  of  long  range  projectiles. 

A  new  determination  of  the  colour  temperature  of  the  solar  corona  was 
made  on  the  basis  of  the  spectrograms  secured  by  R.C.A.F.  Operation  Eclipse 
on  July  9,  1945.  The  colour  temperature  was  in  the  neighbourhood  of  9000°  K., 
distinctly  bluer  than  indicated  by  the  results  of  previous  investigators. 

A  program  of  study  and  measurement  of  stellar  spectrograms  secured  at 
Victoria  was  initiated  by  Dr.  Beals,  aided  by  Miss  M.  S.  Burland  and  J.  L. 
O'Connor.  One  part  of  the  program  had  as  its  object  the  determination  of  the 
physical  conditions  existing  on  the  surfaces  of  emission  line  stars,  while  another 
part  was  concerned  with  the  physical  state  of  interstellar  matter. 

Terrestrial  Magnetism. — Field  operations  for  the  re-occupation  of  former 
magnetic  stations  and  the  establishment  of  new  stations  were  carried  out  in 
Ontario,  Manitoba,  Saskatchewan,  Alberta,  and  British  Columbia.  Base  stations 
for  standardizing  measurements  of  vertical  force  and  other  magnetic  elements 
were  established  in  certain  mining  areas  of  northern  Ontario  and  Quebec. 

One  observer  accompanied  the  Eastern  Arctic  Patrol  on  the  Hudson's  Bay 
Company  steamship  Nascopie  into  Arctic  waters  for  the  purpose  of  occupying 
magnetic  stations  as  close  as  possible  to  the  Magnetic  Pole.  Six  repeat  stations 
and  two  new  stations  were  occupied,  and  the  results  of  these  observations  gave 
further  confirmation  to  other  indications  that  the  Magnetic  Pole  was  moving 
northward. 

One  observer  accompanied  the  gravimetric  survey  party  in  western  Canada, 
occup3^ing  approximately  550  stations  for  the  measurement  of  vertical  force. 
Over  600  observations  of  magnetic  declination  were  supplied  by  parties  of  the 
Geodetic  Service  and  Topographical  Survey  in  northern  and  western  Canada 
and  in  the  Arctic  regions.  _        _ 
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Plans  were  drawn  up  for  the  construction  of  a  temporary  magnetic  obser- 
vatory at  Baker  Lake  to  operate  until  it  was  possible  to  establish  a  permanent 
magnetic  observatory  at  Churchill. 

The  magnetic  observatories  at  Agincourt,  Ontario,  and  Meanook,  Alberta, 
continued  to  provide  continuous  photographic  records  of  the  magnetic  elements; 
the  recording  variometers  were  recalibrated;  preliminary  computations  were 
completed  up  to  January,  1947,  and  progress  was  made  in  the  preparation  of 
results  for  publication. 

A  statistical  analysis  was  made  of  observations  made  since  1943  at  over 
200  stations  north  of  latitude  60°  for  the  purpose  of  computing  the  position  of 
the  North  Magnetic  Pole.  Of  special  importance  in  these  computations  were 
the  magnetic  observations  secured  by  Exercise  Musk-Ox  in  1946  and  the 
stations  occupied  by  the  observers  with  the  Nascopie  in  recent  years,  although 
very  valuable  information  was  also  provided  by  values  of  declination  supplied 
through  the  courtesv  of  the  Geodetic  Service.  The  computed  position  of  the 
Pole  was  latitude  73°  15'  N.  and  longitude  94°  30'  W.  While  this  position  is  still 
regarded  as  of  a  preliminary  character,  it  is  undoubtedly  the  most  authoritative 
now  available  since  corresponding  calculations  made  by  English  and  United 
States  scientists  were  made  without  the  benefit  of  observations  in  latitudes 
north  of  60°. 

Seismology. — The  teleseismic  seismographs  were  maintained  in  continuous 
operation  at  Victoria,  Saskatoon,  Ottawa,  Seven  Falls,  and  Halifax,  and,  in 
addition,  short-period  instruments  were  operated  at  Ottawa,  Shawinigan  Falls, 
and  Seven  Falls.  New  recorders  using  synchronous  motor  drives  were  installed 
at  Victoria  and  at  Seven  Falls. 

The  continuous  records  of  the  several  stations  registered  627  earthquakes. 
All  major  shocks  were  reported  to  the  press  and  to  Science  Service  at  Washing- 
ton, D.C.  Local  shocks  were  reported  regularly  to  Weston,  Mass.,  for  inclusion 
in  the  Bulletin  of  the  Northeastern  Seismological  Association.  Monthly  bulletins 
were  exchanged  with  active  seismic  stations  throughout  the  world.  Reports 
on  the  records  and  operation  of  the  two  Quebec  stations  were  prepared  each 
month  for  officials  of  the  co-operating  agencies.  The  Bibliography  of  Seismology 
was  continued  as  a  semi-yearly  publication. 

Through  the  co-operation  of  the  Associate  Committee  on  Geophysics  of  the 
National  Research  Council,  a  laboratory  test  of  the  microseismic  method  of 
determining  rock  pressures  in  mines  was  conducted,  with  confirming  results, 
in  the  laboratory  of  the  United  States  Bureau  of  Mines,  at  College  Park, 
Maryland,  using  rock  specimens  from  Canadian  mines.  With  the  same  co- 
operation, a  seismic  survey  in  the  Precambrian  Shield  was  planned  and  instru- 
ments were  purchased.  The  survey  will  use  the  energy  releases  of  rockbursts  in 
Kirkland  Lake,  Ontario.  It  will  run  as  a  profile  from  that  town  to  Ottawa, 
and  will  ]irobably  be  maintained  for  four  years. 

Dr.  E.  A.  Hodgson  made  a  field  study  of  the  severe  earthquake  which  oc- 
curred in  British  Columbia  at  10'^  IS'"  19^  Pacific  Daylight  Time,  June  23,  1946. 
Tlie  epicentre  was  approximately  defined,  instrumentally,  as  49-9°  N,  125-3°  W, 
— a  point  about  ten  miles  southwest  of  Campbell  River  on  the  east  side  of 
Vancouver  Island.  The  region  of  most  severe  damage  ran  through  the  Alberni 
canal,  across  the  height  of  land  to  Parksville,  thence  up  the  west  side  of 
Vancouver  Island  to  Campbell  River  and  above.  This  earthquake  was  easily 
the  most  severe  which  has  occurred  in  any  part  of  Canada  within  historic  record. 
It  was  recorded  on  seismographs  almost  to  the  antipodes  of  the  epicentre.  The 
feismograms  have  been  collected  at  the  Observatory  to  be  used  in  a  further  study 
of  this  earthquake. 
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Gravity. — Two  major  projects  were  carried  out  by  the  Gravity  Division 
during  the  year.  One  was  the  establishment  of  base  stations  with  the  pendulum 
apparatus  in  northern  Ontario,  northern  Manitoba,  southern  Saskatchewan, 
southern  Alberta,  the  Gaspé  peninsula,  and  Nova  Scotia,  using  rail  transporta- 
tion. The  stations  are  for  the  purpose  of  controlling  observations  by  the  new 
gravity  meter,  which  is  much  more  rapid  and  highly  accurate  but  requires 
comparison  with  stations  established  by  the  more  fundamental  method. 

The  second  project  consisted  of  two  traverses  by  automobile  with  the  new 
gravity  meter  purchased  in  the  spring  of  1946.  The  capabilities  of  this  instru- 
ment and  its  speed  of  working  in  comparison  with  previous  methods  are  well 
illustrated  in  the  results  of  the  summer's  work.  During  a  3-month  period  over 
600  new  stations  were  established  with  an  estimated  accuracy  of  1/10  milligal 
or  better  per  station.  The  gravity  meter  was  specially  mounted  in  an  auto- 
mobile purchased  for  the  purpose,  and  the  mileage  covered  was  10,000,  wùth  a 
station  on  the  average  every  8  miles.  It  is  usually  necessary  to  occupy  a  station 
twice,  and  sometimes  more  often,  before  it  can  be  regarded  as  established. 
The  result  of  these  traverses  was  a  gravity  profile  of  the  prairie  region,  indicating 
decreasing  density  of  the  earth's  crust  in  a  westerly  direction  and  suggesting 
more  or  less  complete  isostatic  compensation.  Irregularities  in  the  profile 
indicated  a  very  interesting  geological  formation  running  in  a  north-south 
direction  which  it  is  hoped  to  investigate  further  in  subsequent  years. 

Publications,  Public  Lectures,  and  Demonstrations  Arranged  for  Visitors. — 
The  following  publications  have  been  issued:  Bimonthly  Clock  Corrections  and 
Wireless  Time  Signals;  Bibliography  of  Seismologj^;  British  Columbia  Earth- 
quake June  23,  1946.  in  the  Journal  of  the  Royal  Astronomical  Society  of 
Canada;  Laboratory  Tests  of  IMicroseismic  ]\Iethod  of  Detecting  Critical  Rock 
Pressures;  monthly  Seismological  Bulletins;  Magnetic  Stations  in  Mining  Areas 
in  Quebec.  "Sky-Facts"  continued  as  a  weekly  feature  of  the  Ottawa  Citizen 
until  February,  1947,  when  the  series  ended  after  more  than  seven  years  of 
publication. 

A  lecture  entitled  Canadian  Time  Service  was  delivered  to  the  R.A.S.C.  by 
Mr.  McClenahan.  Two  lectures  on  atomic  energv  were  given  by  Dr.  Millman 
at  the  R.C.A.F.  Staff  College,  Toronto,  and  one  at  the  Army  Staff  College, 
Kingston.  Dr.  Millman  also  spoke  on  "The  Stars  Fall"  to  the  R.A.S.C, 
and  addressed  the  Canadian  Association  of  Scientific  Workers  on  the  topic, 
"Exploring  the  Super-Stratosphere".  A  paper  on  "Spectrophotometry  of  the 
Solar  Corona — R.C.A.F.  Operation  Eclipse  July  9,  1945",  was  presented  to  the 
American  Astronomical  Society  and  one  on  "Giacobinid  Meteors"  to  a  seminar 
at  the  David  Dunlap  Observatory.  Under  the  direction  of  Miss  Burland,  six 
meetings  of  the  Junior  Astronomical  Club  were  held  at  the  Dominion  Observatory. 

The  regular  custom  was  continued  of  making  the  telescope  available  to  the 
public  every  clear  Saturday  evening,  and,  in  addition,  the  various  divisions 
were  in  turn  open  for  inspection.  In  the  spring  of  1947,  an  open  night  was 
held,  when  members  of  the  R.A.S.C.  and  their  friends  were  entertained  and 
special  displays  were  arranged  by  each  division.  The  Chambers  of  Commerce  of 
Ottawa  and  Hull  spent  an  evening  at  the  Observatory  in  the  autumn.  The 
telescope  was  made  available  to  them,  and  staff  members  explained  the 
various  phases  of  the  work. 

DOMINION  ASTROPHYSICAL  OBSERVATORY,  VICTORIA,  B.C. 

With  one  exception,  the  regular  Observatory  staff  remained  unchanged. 
In  November,  Dr.  Beals,  Assistant  Dominion  Astrophysicist,  was  transferred  to 
the  Dominion  Observatory  to  be  Acting  Dominion  Astronomer.  During  the 
summer,  C.  D.  Maunsell.  graduate  student  at  the  University  of  British  Columbia, 
was  employed  temporarily  as  Technical  Officer,  Reconstruction,  Grade  1. 
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Observing  Statistics  and  Programs.— The  telescope  was  employed  on  169 
nights  and  1,119  photographs  were  taken.  During  the  spring,  experimental  direct 
photography  was  carried  out  on  12  nights  at  the  Newtonian  focus.  A  total  of 
46  direct  photographs  were  secured. 

Apart  from  the  direct  photography  the  telescope  was  devoted  entirely  to 
stellar  spectroscopy.  High-dispersion  instruments  were  employed  in  the  study 
of  line  intensities  in  solar-type  stars  and  for  the  determination  of  fundamental 
wave-length  standards  for  radial-velocity  determinations.  The  extensive  obser- 
vational programs  of  (a)  faint  B-type  stars,  (b)  R-  and  N-type  stars,  (c)  North 
Galactic  Pole  Stars,  and  {d)  spectroscopic  binaries  were  continued  with  single- 
prism  dispersion.  An  interesting  experiment  was  carried  out  in  May  when 
one  three-night  exposure  for  a  total  of  17  hours  and  one  four-night  exposure 
with  a  total  of  24  hours,  the  longest  ever  attempted  at  this  Observatory, 
were  made  for  the  purpose  of  securing  high  dispersion  spectra  of  an  8th 
magnitude  star.  The  quality  of  the  spectra  obtained  by  these  exposures 
exceeded  expectation,  amjily  justifying  the  time  and  labour  expended  in 
securing  them. 

During  the  Giacobinid  Meteor  Shower  on  October  9,  meteor  counts  were 
carried  out  by  Dr.  Andrew  McKcllar  and  Dr.  K.  0.  Wright. 

Visitors  to  the  Observatory. — Expectations  of  a  large  increase  in  the  number 
of  persons  visiting  the  Observatory  were  fulfilled.  An  estimated  26,000  visitors 
were  received,  including  the  general  public  and  various  societies  and  groups. 
As  in  the  past,  the  public  was  admitted  each  Saturday  night  and  permitted  to 
observe  for  two  hours  with  the  large  reflector.  During  the  month  of  August, 
three  visitors  from  France,  Dr.  B.  Lyot,  Dr.  P.  LaCroute,  and  M.  Desroches, 
visited  the  Observatory  and  discussed  with  the  staff  recent  advances  in  observa- 
tional techniques  and  problems  in  design  of  telescopes  and  spectrographs. 

As  an  aid  to  public  relations,  descriptive  placards  were  prepared  and 
mounted  in  the  dome.  These  direct  the  attention  of  the  visitor  to  the  main 
items  of  the  equipment  and  explain  their  several  functions.  They  have  been 
found  useful  in  conveying  to  the  visitors  a  better  understanding  of  the  Obser- 
vatory and  the  objects  of  astronomical  research. 

Maintenance  and  Alterations. — The  telescope,  dome,  seismographs,  and 
scientific  instruments  were  maintained  in  good  repair  and  operating  condition 
through  routine  inspection  and  necessary  repairs  and  alterations  by  S.  S.  Girling 
and  E.  L.  Jakeman.  The  dome  turning  mechanism  was  overhauled  and  improved 
controls  with  limit  switches  were  installed  for  operating  the  dome  shutters 
and  the  wind  curtain. 

During  the  year,  the  dome  and  Observatory  buildings,  the  residence  of  the 
Dominion  Astrophysicist,  and  the  garages  were  painted  by  the  Department  of 
Public  Works.  Extensive  alterations  were  carried  out  to  the  work  space  in  the 
dome.  The  workshop  was  im]iroved  in  the  matters  of  insulation  and  wiring. 
A  carpentry  shop  was  built  above  the  workshop  and  additional  storage  space 
has  been  provided. 

Telescope  and  Instrumentation. — -The  resources  of  the  workshop  were,  as 
in  the  past,  utilized  to  the  utmost.  It  may  be  noted  that  the  acquisition  of  new 
machine  tools,  in  particular  a  milling  machine,  has  increased  the  ability  of 
the   Observatory  personnel  to   build   and   modify   apparatus   and   instruments. 

The  camera  for  direct  photography  at  the  Newtonian  focus  was  rebuilt 
with  improved  means  for  guiding,  and  a  shutter  for  short  exposures  was  installed. 

A  new  spectrograph  was  completed  during  the  year  by  the  combination  of 
a  short  focus  lens  of  focal  length  8-5  cm.,  and  aperture  ratio  of  1-5  with  the  two- 
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prism  ultra-violet  instrument.  The  linear  dispersion  is  390  A/mm.  at  Hy  and 
very  faint  stars  may  be  photographed  with  reasonably  short  exposures. 

During  the  year,  new  slit  jaws  were  acquired  and  installed  in  the  spectro- 
graph, replacing  the  original  set  which  had  become  marred  through  continuous 
use  during  nineteen  years. 

The  projection  comparator  for  the  rapid  measurement  of  radial  velocities 
has  continued  under  study  and  experiment.  An  improved  technique  for  the 
ruling  of  the  necessar}^  scales  has  been  developed,  and  intensive  trials  give 
satisfactory  results  for  the  performance  of  the  new  machine. 

At  the  request  of  the  Hydrographie  Survey,  five  tide-recording  machines 
were  repaired  and  improved  in  the  Observatory  shop. 

During  the  month  of  June,  the  Cassegrainian  secondary  was  aluminized, 
and  it  and  the  primary  mirror  have  been  inspected  and  cleaned  periodically. 
An  improvement  in  spectroscopic  speed  has  resulted  from  the  coating  of  the 
optical  parts  with  non-reflecting  films. 

An  important  instrumental  project  was  initiated  with  preliminary  discussions 
of  a  new  spectrograph.  Some  tentative  designs  were  made  and  discussions  were 
held  with  other  astronomers  and  with  persons  having  experience  in  the  design 
and  construction  of  astronomical  equipment. 

Astro-physical  Eesearchcs. — The  research  programs  of  the  past  few  years 
have  been  continued  with  satisfactory  progress.  No  new  major  programs  have 
been  initiated,  but  several  lengthy  investigations  have  been  brought  to  an 
advanced  stage.  Some  shorter  researches  have  been  completed  and  prepared 
for  publication. 

(a)  The  P  Cygni  Stars. — The  description  and  study  of  the  spectra  of  the 
P  Cygni  stars  have  been  virtually  completed  by  Dr.  Beals.  In  all,  sixty-eight 
stars  are  included  in  the  study,  of  which  forty  have  been  observed  at  Victoria. 
Twenty-four  spectra  have  been  studied  in  considerable  detail,  supported  by 
measurements  of  line  intensities,  spectral  line  profiles,  and  apparent  radial 
velocities.  A  large  body  of  data  has  been  assembled  and  the  discussion  will,  it 
is  expected,  throw  a  good  deal  of  light  upon  the  nature  and  physical  conditions 
of  these  peculiar  stars.    The  material  is  in  process  of  preparation  for  publication. 

(b)  The  R-  and  N-type  Stars. — Dr.  McKellar  has  continued  his  researches 
into  the  spectra  of  these  cool  stars.  The  carbon  bands  of  the  Swan  system  are 
being  studied  in  the  spectra  of  forty  R  and  N  stars;  detailed  studies  have  been 
completed  for  fifteen  of  these  objects.  The  analysis  of  the  main  (Ci-C^^)  and 
isotopic  (C12C13  and  Ci^Ci^)  bands  leads  to  the  important  result  that  the 
abundance  ratio  of  C^^  and  C^^  varies  among  these  stars. 

A  study  of  certain  unidentified  bands  in  N-type  spectra  has  increased  the 
knowledge  of  the  features  and  contributed  to  their  ultimate  identification.  Two 
new  strong  bands  and  three  weaker  ones  have  been  added  to  the  six  previously 
known.  The  general  nature  of  the  carrier  molecule  has  been  established  and 
tentative  identifications  have  been  suggested.  The  results  of  this  investi- 
gation have  been  published. 

(c)  Solar-Type  Stars. — The  detailed  study  of  line  intensities  in  solar-type 
spectra  has  been  continued  by  Dr.  Wright.  Analyses  based  upon  theoretical, 
laboratory,  and  "solar"  line-strengths  have  been  made  from  which  are  derived 
excitation  temperatures,  electron  pressures,  and  the  chemical  composition  for 
the  atmospheres  of  the  sun,  y  Cygni,  a  Persei,  and  a  Canis  iMinoris.  This  research 
is  now  completed  and  the  results  are  in  preparation  for  publication. 

Current  investigations  in  this  field  are  directing  attention  to  certain  depar- 
tures from  the  simple  theory  of  line  intensities  in  stellar  absorption  spectra. 
During  the  year,  studies  have  been  made  on  the  variation  of  turbulent  velocity 
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as  a  function  of  excitation  and  the  differences  encountered  in  the  spectra  of 
normal  (dwarf) ,  and  supergiant,  stars.  Studies  of  (i)  Fe  I  lines  in  the  spectrum 
of  a  Persei;  (ii)  Vanadium  lines  in  the  solar  spectrum  (in  collaboration  with 
R.  B.  King  of  Mount  Wilson  Observatory)  ;  (iii)  Spectral  lines  in  the  F  com- 
ponent of  E  Aurigae;  have  been  prosecuted  during  the  year,  and  interesting 
observational  results  have  been  established.  Some  of  these  studies  are  now  in 
manuscript  form  prior  to  publication. 

Double  Stors.— General  and  specific  studies  of  spectroscopic  binaries  have 
made  progress.  Miss  J.  K.  McDonald  has  completed  her  investigation  of  the 
important  system  H.D.  193793,  which  is  composed  of  an  0-type  star  and  a 
Wolf-Rayet  companion.  Spectrophotometric  studies  of  the  composite  spectrum 
have  given  the  spectral  types  of  the  components  and  their  relative  luminosities, 
and  radial  velocity  measures  have  established  the  binary  nature.  The  material 
has  been  prepared  for  publication. 

Dr.  J.  A.  Pearce  has  completed  his  study  of  the  system  of  H.D.E.228911 
(see  Annual  Report  1945-46).  The  orbits  and  absolute  dimensions  have  been 
determined.  Spectrophotometric  and  radial-velocity  data,  combined,  predicted 
an  cclij^se  which  was  verified  from  photographs  made  at  the  Harvard  College 
Observatory,  thus  confirming  the  absolute  dimensions  determined  at  Victoria. 

The  system  of  H.D.43246  has  been  investigated  by  Dr.  R.  M.  Pétrie,  by  a 
combination  of  radial-velocity,  and  line-intensity,  measurements.  Absolute 
dimensions  have  been  determined.  The  system  is  peculiar  in  that  the  fainter 
star  is  an  under-luminous,  highly-compressed  object.  The  material  has  been 
prepared  for  publication. 

Dr.  McKellar  has  continued  spectroscopic  studies  of  RY  Geminorum, 
H.D.I  10533,  DI  Herculis,  and  ô^  Lyrae.  The  first-named  object  was  observed 
during  total  eclipse  and  the  changing  spectrum  studied.  Valuable  information 
concerning  the  dimensions  of  the  component  stars  and  the  nature  of  the  body 
emitting  the  emission  lines  will  be  derived  from  the  plates. 

Several  additional  spectroscopic,  and  eclipsing,  binaries  have  been  followed 
during  the  year  so  that  orbital  determinations  will  be  possible  in  the  near  future. 

The  spectroscopic  measurement  of  the  relative  luminosity  of  binary  com- 
ponents has  been  continued  by  Dr.  Pétrie.  Values  have  been  derived  for  17 
additional  systems  and  the  program  has  been  brought  nearly  to  completion.  A 
paper  on  this  research  was  presented  at  the  meeting  of  the  I.A.U.  Panel  on 
Eclipsing  Binaries  in  December,  and  has  been  submitted  for  publication. 

Radial  Velocities. — Approximately  3.00  spectrograms  have  been  measured 
for  radial  velocity  during  the  year,  the  majority  referring  to  the  spectroscopic 
binaries  mentioned  above.  The  rest  of  the  radial-velocity  work  has  been 
concentrated  upon  the  determination  of  fundamental  w'ave-lengths.  Solar  type 
wave-lengths  for  high  and  moderate  dispersions  have  been  determined  by  Dr. 
Pétrie  and  the  results  published.  The  study  of  low-dispersion  spectra  of  solar- 
type  stars  has  been  commenced  by  Miss  McDonald,  and  high-dispersion  wave- 
lengths for  A-type  spectra  are  being  determined  by  Dr.  Pétrie. 

The  use  of  the  ultra-violet  spectrograph  for  radial-velocity  purposes  has 
been  investigated  by  Miss  McDonald.  Dispersion  constants  and  reduction 
tables  have  been  computed  so  that  this  fast  spectrograph  is  now  available  for 
studies  of  faint  stars. 

Absorption  Line  Studies  in  B  Stars. — The  principal  absorption  lines  in  the 
spectra  of  approximately  one-hundred  B-type  stars  have  been  measured  by  jMr. 
Maunsell  and  Dr.  Pétrie.  The  results  will  form  the  basis  for  studies  of  spectral 
type  and  absolute  magnitude  criteria  in  the  B  stars. 
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Relations  with  Scientific  Societies  and  Other  Observatories. — The  Observa- 
tory was  represented  at  three  scientific  meetings.  In  May,  Dr.  Pearce  attended 
the  Royal  Society  of  Canada  meeting  and  presented  ten  technical  papers  from 
the  Observatory.  The  September  meeting  of  the  American  Astronomical 
Society  was  attended  by  Dr.  Wright,  who  presented  two  papers.  Dr.  Pétrie 
attended  the  December  meeting  of  the  American  Astronomical  Society  as  a 
member  of  the  Council,  and  presented  an  invited  paper  to  the  symposium  on 
Close  Double  Stars.  Dr.  Beals  was  appointed  a  Collaborating  Editor  of  the 
Astrophysical  Journal  for  the  term  1946-48. 

In  February,  Dr.  Pearce  visited  the  Lick  and  Mount  Wilson  Observatories 
and  the  Department  of  Astronomy  of  the  University  of  California  to  discuss 
astronomical  problems  of  mutual  interest  and  to  arrange  for  co-operation  and 
collaboration  in  studies  undertaken  at  more  than  one  observatory.  Dr.  Beals 
visited  the  California  institutions  in  September  to  discuss  scientific  problems 
and  to  study  recent  advances  in  technique  and  equipment. 

Publications,  Addresses. — A  vigorous  publication  policy  was  maintained 
during  the  year  in  order  to  give  general  distribution  to  results  obtained,  but 
not  published,  during  the  war  years.  Seven  "Contributions"  (Nos.  3  to  9 
inclusive)  were  prepared  for  publication  and  submitted,  and  three  numbers  were 
prepared  for  the  Publications  of  the  Dominion  Observatory,  (Vol.  VII,  Nos.  16, 
17,  18).  One  invited  paper  was  prepared  for  inclusion  in  a  volume  to  be  pub- 
lished by  the  Harvard  College  Observatory,  and  one  popular  article  was  prepared 
for  the  Journal  R.A.S.C. 

Nineteen  semi-popular  addresses  were  delivered  by  the  Observatory  staff  to 
scientific  and  educational  organizations  in  the  Victoria  and  Vancouver  areas. 

Seismology. — Regular  seismological  observations  were  continued  and 
records  forwarded.    Thirty-one  earthquakes  were  recorded. 

DOMINION  WATER  AND  POWER  BUREAU 

There  was  a  marked  increase  in  Bureau  activities  during  the  year,  chiefly 
in  connection  with  the  Snare  River  power  development  and  the  Columbia  River 
Basin  investigations.  There  was  also  a  gradual  extension  of  the  hydrometric 
work  throughout  the  Dominion.  Construction  of  new  hydro-electric  power 
plants  was  undertaken  by  provincial  governments,  public  utilities,  and  private 
companies  during  the  year,  and  though  only  27,760  horse-power  of  new  instal- 
lation was  completed  in  1946,  new  installations,  which  will  aggregate  over  300,000 
horse-power  are  under  construction.  The  consumption  of  electrical  energy  during 
1946  exceeded  that  of  194Ô  by  over  3-5  per  cent. 

WATER  AND  POWER 

Lake  of  the  Woods  Regulation. — The  regulation  of  Lake  of  the  Woods  was 
continued  by  the  Dominion  Water  and  Power  Bureau  acting  under  the  authority 
of  the  Lake  of  the  Woods  Control  Board.  The  run-off  during  the  year  was  well 
above  normal,  particularly  during  the  winter  months.  Lake  level  rose  from 
elevation  1060-08  on  April  1,  1946,  to  a  peak  elevation  of  1060-78  on  July  10, 
and  fell  to  elevation  1059-17  on  October  1.  As  a  result  of  above-normal 
precipitation  in  October  and  November  the  run-off  increased  and  lake  level 
rose  again  to  elevation  1060-30  on  January  14.  The  rate  of  outflow  was  then 
increased  and  the  level  was  drawn  down  to  elevation  1059-62  on  March  31, 
1947.  Accordingly,  the  regulation  of  the  lake  did  not  become  subject  to  the 
approval  of  the  International  Lake  of  the  Woods  Control  Board  at  any  time 
during  the  year. 
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Lac  Seul  Regulation. — The  regulation  of  Lac  Seul  was  continued  by  the 
Hydro-Electric  Power  Commission  of  Ontario  acting  under  the  authority  of 
the  Lake  of  the  Woods  Control  Board.  The  run-off  during  the  year  was  well 
above  normal,  particularly  during  the  winter  months.  Lake  level  rose  from 
elevation  1166-93  on  April  1,  1946,  to  a  peak  elevation  of  1171-61  on  August  4 
and  was  drawn  down  to  elevation  1167-35  on  March  31,  1947. 

Snow  Survey. — The  nineteenth  annual  snow  survey  in  the  Winnipeg  River 
watershed  was  carried  out  during  the  first  week  of  March  in  co-operation  with 
the  United  States  Engineer  Office  at  Duluth,  Minnesota,  and  the  Hydro-Electric 
Power  Commission  of  Ontario.  The  results  show  that  the  water  content  of  the 
snow  on  the  ground  at  the  time  of  the  survey  was  close  to  average  for  the 
19-year  period. 

Water  Power  Administration 

The  agreement  between  the  Governments  of  Canada  and  Alberta  made  on 
September  25,  1945,  for  the  purpose  of  defining  the  interests  and  obligations 
of  Canada  and  Alberta  with  respect  to  three  developed  power  sites  on  the  Bow 
River  operated  by  the  Calgary  Power  Company  came  into  effect  on  April  1, 
1946,  having  been  confirmed  by  the  Alberta  Natural  Resources  Transfer 
(Amendment)  Act,  1945,  of  Canada,  and  the  Alberta  Natural  Resources 
Amendment  Act,  (1946),  of  Alberta.  Thus  a  controversy  which  had  complicated 
administration  of  these  developments  for  a  number  of  years  was  satisfactorily 
ended. 

Under  the  terms  of  this  agreement,  final  water-power  licences  for  the 
Horseshoe  Falls  and  Kananaskis  Falls  developments  were  issued  by  the  Minister 
of  Mines  and  Resources  on  May  28,  1946,  and  that  for  the  Ghost  development 
will  be  issued  as  soon  as  the  fixation  of  cost  has  been  completed.  Under  the 
terras  of  the  Horseshoe  and  Kananaskis  licences,  the  Indians  of  the  Stony  Band 
have  received  $66,384.80  in  rental  made  retroactive  for  these  two   sites. 

These  three  power  developments  on  the  Bow  River  benefit  from  storage 
in  Lake  Minnewanka  made  available  through  the  combined  storage  and  power 
development  in  Banff  National  Park,  which  is  also  operated  under  licence  by 
the  Calgary  Power  Company.  All  four  plants  continued  to  produce  power  to  the 
full  extent  of  the  available  water.  Output  for  the  past  two  calendar  years  was 
a'^  follows: — 

Calendar  Years 

1945  kw.hrs 

1946  kw.hrs 


Cascade 

Ka.nanaskis 

Horseshoe 

Ghost 

44.471.200 

65.204.700 

7.3.751.500 

127.086.200 

60,652,700 

74.013.500 

83,477.800 

142.471,100 

In  connection  with  the  Lake  Minnewanka  development  the  diversion  canal 
from  Ghost  River  to  Lake  Minnewanka  was  further  improved  and  additional 
clay  was  sluiced  into  the  power  canal  to  check  leakage.  Early  in  January,  the 
Calgary  Power  Company  resumed  clearing  the  shore  of  Lake  Minnewanka  to 
the  high-water  level,  and  plan  to  complete  this  work  during  the  present  year. 
When  work  was  resumed  there  remained  about  four  miles  to  be  cleared  on  the 
north  shore  from  the  east  end  of  the  Lake  and  about  three  miles  on  the  south 
shore.  About  half  the  combined  distance  had  been  cleared,  but  final  clean-up 
had  not  been  made  by  the  end  of  March. 

Comparative  level  and  storage  figures  for  Lake  ^linnewanka  during  the 
past  two  years  are  as  follows:- — 


Year 

Low  Level 

Date 

High  Level 

Date 

1945 

4805-80 

May  3 

4836-50 

October  23 

1946 

4807-90 

May  4 

4836-88 

October  15 

The  level  on  October  15,  1946,  is  the  highest  so  far  recorded. 
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Usable  storage  in  acre-feet — 

October  31,  1945  March  31.  1946  October  31,  1946  March  31,  1947 

160,137  41,514  154,704  30,839 

The  power  development  on  the  Yellowknife  River  in  the  Northwest  Terri- 
tories operated  under  hcence  by  the  Consolidated  Mining  and  Smelting 
Company  of  Canada  Limited,  having  an  installed  capacity  of  4,700  horse-power, 
produced  21,025,000  kw.hrs.  of  electricity  during  1946,  as  compared  to  17,181,300 
kw.hrs.  in  1945,  showing  a  considerable  increase  in  activity  among  the  gold 
mines  served  by  this  development. 

Snare  River  Power  Project 

To  assist  and  expedite  the  economic  development  of  the  Northwest  Terri- 
tories, including  the  expansion  of  the  mining  industry  in  that  area,  an  Order 
in  Council  was  passed  on  February  15,  1946,  on  the  joint  recommendation  of 
the  ^linister  of  ^Nlines  and  Resources  and  the  ^^linister  of  Reconstruction  and 
Supply,  authorizing  the  Alinister  of  Mines  and  Resources  to  secure  an  engineer- 
ing report  on  the  desirability  of  developing  power  in  the  Snare  River  Drainage 
Basin,  some  90  miles  northwest  of  the  townsite  of  Yellowknife,  and,  in  the 
event  of  a  favourable  report  being  received,  to  arrange  for  the  immediate  con- 
struction by  the  Crown  of  an  initial  development  for  the  supply  of  power 
to  mining  companies  and  other  users,  and  to  make  an  agreement  with  Giant 
Yellowknife  Gold  Mines  Limited  for  the  construction  by  that  company  of  the 
main  transmission  line  extending  from  Snare  River  to  Yellowknife. 

Under  this  authority,  the  services  of  ^lontreal  Engineering  Company 
Limited  were  retained  as  consulting  engineers  and  after  field  and  office  studies 
the  company  reported  favourably  on  the  construction  of  an  initial  development 
on  Snare  River  below  Big  Spruce  Lake  to  produce  approximately  8,000  horse- 
power at  an  estimated  cost  of  about  S2,425.000,  including  engineering  services. 

An  agreement  was  made  with  Montreal  Engineering  Company  Limited  to 
prepare  plans  of  the  necessary  structures  and  to  supervise  the  construction  of 
the  work,  and  an  appropriation  of  $950,000  was  placed  in  the  Supplementary 
Estimates  for  the  fiscal  year  1946-47  to  cover  expenditures  during  that  year. 

By  authority  of  Order  in  Council,  the  Minister  of  ^Nlines  and  Resources 
entered  into  a  contract  with  Northern  Construction-Zslannix  Companies  for  the 
construction  of  dams,  power  plant,  and  all  other  necessary  related  and  auxiliary 
works.  Some  construction  equipment  had  been  assembled  at  the  site  of  the 
works  by  Giant  Yellowknife  Gold  Mines  Limited  and  certain  preliminary 
construction  had  been  started.  This  equipment  was  acquired  by  the  Crown 
and,  on  August  15,  Northern  Construction-Mannix  Companies  assumed  control 
of  construction  operations. 

The  development  consists  essentially  of  an  earth-fill  dam  about  900  feet  in 
length,  with  a  maximum  height  of  65  feet,  spanning  the  Snare  River  at  a  point 
where  it  is  divided  into  two  channels  by  a  rocky  island;  a  main  tunnel,  16-5 
feet  by  16-5  feet  in  section,  about  136  feet  in  length  through  the  island  to  supply 
water  to  the  main  turbine  ;  a  smaller  tunnel,  4  feet  by  6  feet  in  section,  to  supply 
the  small  turbine-driven  generator  exciter;  intake  works  at  the  upstream  end 
of  the  tunnels  containing  trash  racks  and  steel  gates  to  control  the  flow;  and  a 
power-house  located  immediately  at  the  foot  of  the  dam  to  house  a  turbine  of 
8.360  horse-power  under  a  head  of  56  feet  driving  a  7,000-kva.  generator  and 
a  small  200-horsepower  turbine  for  standby  station  service.  Four  2,500-kva. 
transformers  situated  adjacent  to  the  power-house  will  raise  the  voltage  to 
115,000  volts  for  transmission  to  Yellowknife.  In  addition  to  the  main  dam,  two 
small  containing  dams  will  be  required  to  complete  the  closure  of  the  head  pond 
when  Big  Spruce  Lake  is  raised. 
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During  the  summer  and  autumn  of  1946,  a  cofferdam  was  built  across  the 
right  channel,  the  tunnels  were  driven  through  the  island,  some  rock  excavation 
was  made  for  the  power-house  foundation,  rock  was  stripped  of  overburden  for 
the  foundation  of  the  main  dam,  borrow  pits  for  the  earth  fill  were  stripped, 
camp  buildings  were  built  to  house  the  construction  force,  and  a  large  quantity 
of  construction  equipment  and  supplies  was  hauled  by  water  to  the  north  shore 
of  Great  Slave  Lake  and  left  there  for  winter  haul  to  Snare  River.  At  the  same 
time  orders  were  placed  by  the  Department  for  the  manufacture  and  fabrication 
of  the  power  generating  and  accessory  equipment,  such  as  the  main  and 
auxiliary  turbines,  generator,  switchgear,  transformers,  head  gates,  penstocks, 
power  station  steel,  and  travelling  crane. 

During  the  winter  of  1946-47,  the  principal  activity  was  the  hauling  of 
construction  equipment  and  supplies  to  Snare  River  over  winter  roads  from 
Grimshaw,  Alberta,  and  from  various  places  on  the  north  shore  of  Great  Slave 
Lake.  More  than  1,500  tons  were  successfully  transported,  thus  ensuring  the 
program  of  construction  for  1947. 

Construction  of  the  transmission  line  by  Giant  Yellowknife  Gold  Mines 
proceeded  during  the  winter  of  1946-47.  Work  was  concentrated  on  the  first 
half  of  the  line  leading  out  of  Yellowknife,  and  the  remaining  half  will  be 
undertaken  during  the  winter  of  1947-48. 

Technical  Assistance  to  Indian  Affairs  Branch 

In  furtherance  of  applications  filed  under  the  British  Columbia  Water  Act 
for  the  right  to  use  water  on  Indian  reserves  in  the  Province,  four  conditional 
water  licences  were  obtained,  one  each  in  the  Lytton  and  Williams  Lake 
Agencies  for  irrigation,  one  in  the  Lytton  Agency  for  storage,  and  one  in  the 
West  Coast  Agency  for  domestic  purpose.  An  agreement  was  made  for  the 
construction  of  a  joint  irrigation  ditch  in  the  Williams  Lake  Agency.  At  the 
request  of  the  Indian  Commissioner  for  the  Province,  several  protests  were  made 
against  the  granting  of  new  applications  for  irrigation  and  storage  purposes 
which,  if  granted,  would  reduce  the  Indians'  share  of  water  under  existing 
licences.  Conferences  were  held  with  the  provincial  Comptroller  of  Water 
Rights  in  regard  to  these  and  other  matters  affecting  Indian  interests.  Relations 
with  the  provincial  water  administration  continue  to  be  very  satisfactory. 

The  Water-Power  Resources  of  Can.\da 

Canada's  water-power  resources  are  estimated  at  25,722,900  horse-power 
under  conditions  of  ordinary  minimum  flow,  with  40,124,300  horse-power  ordi- 
narily available  for  six  months  of  the  year,  providing  for  a  commercial  installation 
of  some  52,000,000  horse-power.  The  present  installation  aggregates  10,312,123 
horse-power,  which  is  slightly  less  than  20  per  cent  of  possible  development. 

Census  of  the  Centr.\l  Electric  Station  Industry 

The  central  electric  station  industry  installation  is  almost  91  per  cent  of 
the  complete  total  for  all  purposes,  while  more  than  97^  per  cent  of  all  electricity 
produced  is  generated  from  water  power.  The  hvdraulic  production  during  1946 
was  40,591,220,000  kilowatt  hours  as  against  39,161,567,000  in  1945. 

DOMINION  HYDROMETRIC  SERVICE 

The  Dominion  Water  and  Power  Bureau  carries  on  the  work  of  securing  and 
compiling  stream  measurement  records  throughout  Canada  under  co-operative 
arrangements  with  the  various  provinces.  During  the  fiscal  year  the  work  was 
expanded  in  southern  Saskatchewan. 
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Run-off  Conditions  in  Canada. — The  run-off  for  the  year  was  variable 
throughout  Canada  and  on  the  average  slightly  below  normal.  Above  normal 
run-off  occurred  in  the  coastal  and  northern  areas  of  British  Columbia,  in 
Alberta,  southern  Manitoba,  and  northwestern  Ontario.  New  minimum  rates 
of  run-off  were  recorded  in  New  Brunswick  and  Nova  Scotia. 

In  the  Pacific  drainage,  typical  stations  showed  a  range  in  run-off  from  78 
per  cent  of  the  long  term  mean  in  the  Bridge  River  in  central  British  Columbia, 
to  114  per  cent  of  the  long  term  made  in  the  Campbell  River  in  the  coastal 
area.  In  the  Arctic  and  Western  Hudson  Bay  drainage,  typical  stations  showed 
a  range  in  run-off  from  72  per  cent  of  the  long  term  mean  in  the  Assiniboine 
River  at  Headingley,  Manitoba,  to  161  per  cent  of  the  long  term  mean  in  the 
Red  River  at  Emerson,  Manitoba.  In  the  St.  Lawrence  and  Southern  Hudson 
Bay  drainage,  typical  stations  showed  a  range  in  run-off  from  60  per  cent  of  the 
long  term  mean  in  the  Saugeen  River  at  Port  Elgin,  Ontario,  to  98  per  cent  of 
the  long  term  mean  in  the  Missinaibi  River  at  Mattice,  Ontario.  In  the  Atlantic 
drainage,  typical  stations  showed  a  range  in  run-off  from  74  per  cent  of  the  long 
term  mean  in  the  St.  Mary  River  in  eastern  Nova  Scotia  to  97  per  cent  of  the 
long  term  mean  in  the  St,  John  River  at  Pokiok  in  New  Brunswick. 

Power  and  Special  Investigations 

Special  investigations  undertaken  during  the  year  were  concerned  largely 
with  problems  arising  on  international  waters  or  on  streams  which  cross  the 
International  Boundary. 

In  British  Columbia,  field  investigations,  begun  by  the  Bureau  in  1944  in 
connection  with  the  Columbia  River  Reference  now  before  the  International 
Joint  Commission,  were  substantially  expanded  in  the  Canadian  part  of  the 
basin,  in  accordance  with  a  program  planned  by  the  International  Columbia 
River  Engineering  Board  appointed  by  the  Commission.  Investigations 
specifically  undertaken  by  the  Bureau  included  installation  of  additional 
gauges  and  metering  stations  on  the  Columbia  and  its  principal  tributaries, 
observation  of  groundwater  conditions  in  the  Kootenay  Flats  area,  further 
reconnaissances  of  potential  storage  areas,  and  preliminary  examination  of 
potential  dam  sites  in  the  Kootenay  River  drainage.  Plans  were  prepared 
of  all  surveys  made  during  the  1945  and  1946  field  seasons.  Hydraulic 
investigations  were  continued  with  respect  to  the  following  problems:  the  effect 
of  the  regulation  of  Kootenay  Lake  in  the  interest  of  power  development  upon 
reclaimed  bottomlands  in  the  Kootenay  Flats  area  of  British  Columbia  and 
Idaho;  backwater  effects  on  the  Columbia  and  Pend  d'Oreille  Rivers  in  Canada 
from  the  operation  of  the  Grand  Coulee  development  in  the  State  of 
Washington;  backwater  effect  on  Osoyoos  Lake  from  obstruction  on  Okanagan 
River  in  United  States  territory,  and  similar  effects  from  works  in  prospect  on 
Skagit  River;  and  the  supply  of  water  from  Phillips  Creek  for  irrigation  purposes 
in  British  Columbia  and  Montana.  A  Dominion-Provincial  Joint  Board  of 
Engineers,  on  which  the  Bureau  was  represented,  submitted  its  final  report  in 
connection  with  flood  control  studies  on  Okanagan  Lake  and  River.  Other 
engineering  studies  of  importance  were  undertaken  for  various  federal  depart- 
ments and  for  other  branches  of  this  Department,  including  the  collection  of 
hydrometric  data  for  the  Pacific  Biological  Station  and  the  International  Pacific 
Salmon  Fisheries  Commission,  irrigation  problems  of  the  Department  of  Agri- 
culture at  Kamloops,  assistance  to  the  Department  of  Public  Works  in  connec- 
tion with  the  development  and  maintenance  of  permanent  ship  channels  in  the 
Fraser  River  from  Fraser  Mills  to  the  sea,  and  assistance  in  administration 
problems  of  the  Lands,  Parks  and  Forests  Branch  of  this  Department  at  various 
reserves  and  properties  and  in  the  construction  of  monuments  for  the  Historic 
Sites  and  Monuments  Board. 
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In  the  Northwest  Territories  the  assignment  of  an  inspecting  engineer  by 
the  Bureau  to  the  Snare  River  Power  Project  enabled  the  extension  of  systematic 
hydrometric  investigations  in  the  Great  Slave  Lake  area. 

In  Alberta  and  southwestern  Saskatchewan  extensive  studies  were  con- 
tinued in  the  Milk  and  St.  Mary  Rivers  basins  for  the  purpose  of  determining 
the  natural  flow  of  the  St.  Mary  and  Frenchman  Rivers  at  the  point  where  each 
stream  crosses  the  International  Boundary.  The  Twenty-fifth  Annual  Inter- 
national Snow  Survey  on  the  St.  Mary  River  in  Glacier  National  Park,  Montana, 
was  conducted  on  May  2  and  3,  1946,  in  co-operation  with  the  United  States 
Geological  Survey;  and  on  March  26  and  27,  1947,  the  Eleventh  Annual  Bow 
River  Snow  Survey  was  made  in  the  vicinity  of  Lake  Louise,  Alberta.  An 
engineer  of  the  Bureau  took  part  in  a  reconnaissance  survey  of  powder  possi- 
bilities on  the  Rocky  River  in  Jasper  National  Park  and,  in  co-operation  with 
the  Calgary  Power  Company,  studies .  were  continued  of  water  storage  and 
power  possibilities  on  the  upper  reaches  of  the  Bow  River  and  its  tributaries. 
Close  attention  was  again  given  to  ice  conditions  on  the  Bow  River  in  the 
vicinity  of  Calgary,  and  the  Bureau  was  represented  on  a  committee  of 
engineers  which  submitted  a  report  to  the  City  of  Calgary  on  the  flood  of  the 
early  winter  of  1945-1946.  The  use  being  made  of  the  waters  of  Sage  Creek 
received  further  attention  in  connection  with  the  Reference  now  before  the 
International  Joint  Commission  in  connection  with  this  matter. 

The  Souris  River  problem  in  southeastern  Saskatchewan  and  southern 
Manitoba,  being  the  matter  of  a  Reference  to  the  International  Joint  Commis- 
sion, received  continued  attention,  and  a  joint  inspection  by  a  Bureau  engineer 
and  an  engineer  of  the  United  States  Geological  Survey  was  made  of  Long 
Creek  in  connection  with  an  application  of  the  Prairie  Farm  Rehabilitation 
Administration  to  create  storage  on  Maxim  Lake. 

In  Ontario,  a  detailed  survey  was  made  of  the  first  and  second  pitches  of 
Whitcdog  Falls  on  the  Winnipeg  River  in  connection  with  studies  to  improve 
flow  conditions  in  that  reach  of  the  river  during  exi:reme  floods.  In  co-operation 
with  the  Hydro-Electric  Power  Commission  of  Ontario,  special  investigations 
were  continued  in  rating  the  discharge  of  the  channels  diverting  water  from  the 
Ogoki  River  and  from  Long  Lake  toward  Lake  Superior.  Snow  surveys  were 
again  made  for  the  Commission  in  the  watersheds  of  the  Wanapitei,  Sturgeon, 
South,  Muskoka,  and  Madawaska  Rivers.  Special  attention  was  given  to 
hydraulic  problems  arising  from  the  construction  of  a  submerged  weir  in  the 
Niagara  River  above  the  falls,  jointly  undertaken  by  the  Governments  of 
Canada  and  the  United  States,  and  studies  of  the  Niagara  River  were  continued 
with  respect  to  river  slopes  and  the  discharge  of  the  river  as  referred  to  the 
Morrison  Street  gauge.  At  the  request  of  the  Grand  River  Conservation 
Commission  a  reconnaissance  was  made  in  the  Grand  River  Valley  preliminary 
to  the  establishment  of  a  number  of  hydrometric  stations  on  the  main  river  and 
its  tributaries. 

lit  Quebec,  hydraulic  studies  were  continued  on  the  Richelieu  and  Magog 
Rivers  in  'connection  with  international  problems  and  co-operation  was  afforded 
various  power  organizations  in  checking  power  station  ratings. 

In  New  Brunswick,  a  joint  inspection  of  the  Grand  Falls  dam  on  the  St. 
Croix  River  was  made  in  May  1946  by  an  engineer  of  the  Bureau  and  a 
representative  of  the  United  States  member  of  the  International  St.  Croix  River 
Board  ^  of  Control.  A  subsequent  inspection  of  repair  work  on  the  dam  was 
made  in  September  and  a  report  was  submitted  to  the  Board  of  Control.  At 
the  request  of  the  Department  of  Transport  an  engineer  of  the  Bureau,  in 
co-operatiop  with  officials  of  that  Department  and  of  the  National  Harbours 
Board,  reviewed  the  demolition  work  on  the  wreck  of  ss.  Beaverhill  in  Saint 
John  Harbour,  the  disposal  of  which  was  successfully  completed. 
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In  Nova  Scotia,  studies  of  run-off  and  storage  on  certain  streams  were 
made  for  the  Department  of  Biology,  Dalliousie  University,  in  connection  with 
an  investigation  of  inland  fisheries  for  the  Nova  Scotia  Government.  An 
inspection  of  foundation  conditions  was  made  of  a  dam  on  the  St.  Croix  River 
in  co-operation  with  offi'cials  of  the  Nova  Scotia  Light  and  Power  Company  and 
the  Minas  Basin  Company.  Investigations  of  two  small  power  sites  near 
Guysborough  for  the  Nova  Scotia  Power  Commission  were  made,  as  well  as 
inspections  of  two  large  marshland  dykes  recently  constructed. 

Glacier  Investigations. — The  study  of  the  recession  of  glaciers  in  British 
Columbia  and  Alberta,  initiated  last  year,  was  continued.  Nine  representative 
glaciers  in  the  Rocky  Mountains  and  in  the  Selkirk  and  Coast  Ranges  were  again 
visited  and  the  changes  in  the  forefoot  noted.  The  recession  of  the  glaciers  was 
reported  to  be  below  normal. 

INTERNATIONAL  WATERWAY  ÎVIATTERS 

Reference  has  already  been  made  to  some  of  the  work  of  an  international 
character  performed  by  the  Bureau  during  the  year.  In  addition,  the  collection 
of  hydrometric  records  in  connection  with  numerous  other  international  problems 
has  been  continued. 

Special  attention  is  directed  to  the  extensive  studies  which  are  being 
conducted  for  the  International  Joint  Commission  in  the  Columbia  River  basin. 
The  Bureau  has  continued  and  expanded  its  activities  in  the  investigatory  work 
looking  to  the  solution  of  the  water  problems  of  domestic  water  supply  and 
sanitation,  navigation,  water  power,  flood  control,  irrigation,  reclamation  of 
wet  lands,  conservation  of  fish  and  wildlife,  and  other  beneficial  public  purposes 
involved  in  the  studies  of  the  International  Columbia  River  Engineering  Board 
of  which  the  Controller  is  Chairman  for  Canada.  Through  the  medium  of  the 
staff  of  the  Bureau  and  arrangements  made  with  the  Legal  Surveys  and  Map 
Service,  the  Geodetic  Service  of  Canada,  the  Geological  Survey,  the  Department 
of  Public  Works,  and  the  Royal  Canadian  Air  Force,  an  extensive  program  of 
hydrometric  work,  levelling,  mapping,  and  damsite  investigations,  pertinent  to 
these  problems,  was  carried  out  during  the  year. 

The  collection  of  hydrometric  records  in  connection  with  the  international 
problem  of  the  Roseau  River  and  its  tributaries  was  continued. 

The  International  Rainy  Lake  Board  of  Control,  of  which  an  engineer  of 
the  Bureau  is  the  Canadian  Member,  held  four  meetings  during  the  year  and 
attended  public  hearings  held  by  the  International  Joint  Commission  in  the 
matter  of  the  regulation  of  Rainy  and  Namakan  Lakes. 

An  engineer  of  the  Bureau  continued  as  a  member  of  the  engineering 
subcommittee  charged  with  the  responsibility  of  designing  and  supervising  the 
construction  of  the  submerged  weir  in  the  Niagara  River  above  the  falls,  jointly 
undertaken  by  the  Governments  of  Canada  and  the  United  States. 

The  International  Boards  of  Control  which  functioned  during  the  year  were 
those  relating  to  Columbia  River,  Kootenay  Lake,  St.  Mary  and  Milk  Rivers, 
Souris  River,  Rainy  Lake,  Lake  of  the  Woods,  Prairie  Portage,  Lake  Superior, 
Niagara,  Massena,  Lake  Ch^iplain,  and  St.  Croix  River. 

REVENUE 

During  the  year,  the  various  provinces  'contributed  $38,500  in  support  of 
co-operative  water-resource  studies;  $98,204.66  was  received  from  the  Province 
of  Manitoba  in  connection  with  capital  and  operating  costs  of  Lake  of  the  Woods 
and  Lac  Seul  storages  as  provided  in  the  Natural  Resources  Transfer  Agree- 
ment; $6,685  was  the  revenue  secured  from  water-power  licences;  and  miscel- 
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laneous  revenue  brought  the  total  to  $144,220.99.  Revenue  to  the  extent  of  $3,500 
in  connection  with  the  Ghost  water-power  development  on  the  Bow  River  was 
received  on  behalf  of  the  Indians  of  the  Stony  Band  and  was  remitted  to  the 
Indian  Affairs  Branch.  This  was  in  addition  to  the  rental  for  the  Horseshoe  and 
Kananaskis  licences  previously  mentioned. 

PUBLICATIONS 

During  the  year,  Water  Resources  Papers  Nos.  89,  91,  and  94  were  published. 
These  water  resources  papers  present  the  results  of  hydrometric  investigations 
of  the  St.  Lawrence  and  Southern  Hudson  Bay  drainage  in  Ontario  and  Quebec 
from  October  1,  1939,  to  September  30,  1941;  of  the  Atlantic  drainage  in  New 
Brunswick,  Nova  Scotia,  and  Prince  Edward  Island  from  October  1,  1940,  to 
September  30,  1942,  and  of  the  Pacific  drainage  in  British  Columbia  and  the 
Yukon  Territory  from  October  1,  1940,  to  September  30,  1942. 

The  annual  mimeographed  bulletins  "Hydro-Electric  Progress  in  Canada" 
and  "Water  Power  Resources  of  Canada"  were  issued  as  usual. 


ENGINEERING  AND  CONSTRUCTION  SERVICE 

The  varied  activities  of  the  Engineering  and  Construction  Service,  which 
functions  as  the  general  enginering  and  architectural  agency  of  the  Department, 
were  continued  during  the  period  under  review.  The  Service  also  undertook  work 
for  other  departments  of  the  Government,  or  acted  in  an  advisory  capacity  as 
called  upon.  The  work  included  all  phases  of  contract  and  day  labour  con- 
struction and  maintenance  operations  including  investigations,  inspections, 
reports,  preparation  of  plans,  estimates,  specifications,  designs,  calls  for  tenders 
for  contract  work,  examination  of  tenders  received,  and  necessary  recommenda- 
tions to  be  made  in  this  connection.  Organization  for  works  to  be  carried  out 
is  also  undertaken,  and  supervision  provided  for  larger  projects,  or  on  occasion, 
for  groups  of  smaller  projects  as  required. 

To  provide  a  program  of  worthwhile  projects  which  would  contribute  to  the 
natural  development  of  the  country,  a  number  of  surveys  were  continued  from 
previous  seasons  with  a  view  to  obtaining  information  on  work  required  for  the 
improvement  and  reconstruction  of  existing  highways  and  water  supply  and 
sewage  disposal  systems,  and  on  highway  bridge  sites  in  the  National  Parks. 
Surveys  were  also  undertaken  for  highway  routes  leading  to  scenic  points  in  the 
parks  at  present  inaccessible  to  motor  traffic. 

A  staff  of  architects  was  engaged  in  preparing  plans,  specifications,  and 
estimates  in  connection  with  a  program  of  future  development  works,  as  well 
as  for  normal  departmental  requirements. 

A  summary  of  work  done  in  connection  with  the  foregoing  is  given  later  in 
the  report. 

JAPANESE  WORK  CAMPS 

Following  cessation  of  hostilities,  it  was  decided  that  the  carrying  on  of 
work  camps  employing  persons  of  Japanese  origin  removed  from  restricted 
coastal  areas  was  no  longer  necessary,  and  the  last  of  such  camps,  located  near 
Blue  River,  B.C.,  from  which  road  construction  operations  had  been  carried  on, 
were  closed  on  May  31,  1946,  with  the  removal  of  the  remaining  35  Japanese. 
Men  were  first  placed  on  this  project  in  February,  1942,  and  by  April  of  that 
year  the  number  of  Japanese  located  there  had  reached  the  maximum  of  1,561 
individuals.  Changes  in  policy  resulting  in  the  taking  away  of  married  men, 
allowing  men  to  take  other  employment,  and  transfers  to  other  localities,  reduced 
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the  force  rapidly  until  by  September,  1942,  only  some  300  men  were  left.  By 
this  time,  the  prime  objective  of  the  work  had  been  reached,  namely,  a  passable 
tote  road  between  Jasper  and  Rainbow,  B.C.  The  reduced  force  made  it  imprac- 
ticable to  operate  camps  throughout  the  whole  distance  between  Yellowhead  and 
Blue  River,  so  the  remaining  Japanese  were  concentrated  north  of  Blue  River 
with  the  objective  of  improving  the  road  in  this  vicinity. 

During  the  operation  of  the  project,  290,238  man-days  work  was  provided 
for  Japanese  persons.  The  following  work  was  accomplished:  18-5  miles  of 
abandoned  railway  grade  were  cleaned  up  and  made  suitable  for  truck  travel; 
32  miles  of  pioneer  road  and  1^  miles  of  standard  highway  grade  were  con- 
structed; and  one  3-span  king  truss  timber  bridge,  3  single-span  king  truss 
timber  bridges,  4  permanent  stringer  bridges,  and  12  temporary  stringer  bridges 
were  built. 

HIGHWAYS 

Northwest  Tebritories 

Transportation  is  a  major  item  in  the  development  of  the  Northwest  Terri- 
tories, and  the  opening  of  highways  would  be  of  great  assistance  in  this  con- 
nection. From  Grimshaw,  a  town  in  the  Province  of  Alberta  located  on  the 
Canadian  National  Railways  some  350  miles  from  Edmonton  enroute  to  Peace 
River,  to  Hay  River  on  Great  Slave  Lake,  the  distance  is  approximately  387 
miles.    Of  this  total,  some  80  miles  is  within  the  Northwest  Territories. 

The  Governments  of  the  Dominion  and  the  Province  of  Alberta  are  both 
interested  in  the  development  of  the  Northwest  Territories.  Under  these 
circumstances  it  was  realized  that  the  completion  of  a  highway  between  Grim- 
shaw and  Hay  River  Settlement  was  necessary  to  assist  in  such  development. 
As  a  result  of  negotiations  during  1945,  it  was  agreed  by  the  Dominion  and  the 
Province  that  such  a  highway  should  be  completed  as  quickly  as  possible,  with 
the  cost  of  the  section  of  highway  within  the  provincial  boundaries  being  shared 
by  both  Governments  and  the  cost  of  the  highway  in  the  Northwest  Territories 
being  borne  by  the  Dominion. 

Tender  calls  for  the  section  of  highway  in  the  Province  of  Alberta  were 
issued  in  January,  1946,  by  the  Provincial  Government,  and  contracts  awarded. 
Contract  for  the  Northwest  Territories  section  was  awarded  in  July,  1946,  to 
the  Bond  Construction  Company,  of  Edmonton,  Alberta.  Operations  were 
started  during  the  summer  and  at  the  close  of  the  period  under  review  the 
following  work  had  been  accomplished  on  the  Dominion-Provincial  section: 
clearing  and  grubbing,  150  miles;  rough  grading,  86  miles;  fine  grading,  59  miles,, 
first  gravel  coat,  25  miles.  A  steel  bridge  with  a  175-foot  span  was  built  across 
the  Meikle  River,  and  80-foot  span  bridges  were  built  over  Kemp  and  Keg 
Creeks.  On  the  Dominion  section  clearing  and  grubbing  were  done  on  71-4 
miles,  and  grading  was  carried  on  through  300  cubic  yards  of  solid  rock  and 
30,476  cubic  yards  of  other  material. 

Alberta 

An  investigation  for  gravel,  clay,  and  suitable  rock  for  road  surfacing 
purposes  was  made  in  the  vicinity  of  Fitzgerald,  Fort  Smith,  and  Bell  Rock.  A 
reconnaissance  survey  was  made  to  determine  the  cost  of  improving  the  road 
between  the  aforementioned  points  to  an  all-weather  macadam  standard. 

Manitoba 

Under  an  agreement  with  the  Province  whereby  the  Dominion  contributed 
to  the  construction  of  a  mining  road  to  Snow  Lake,  approximately  40  miles  from 


SURVEYS  AND  ENGINEERING  BRANCH  163 

AVekiisko  on  the  Hudson  Bay  Railway,  the  following  work  was  carried  out  by 
day  labour:  grading,  9-4  miles,  (169,980  cu.  yds.);  clearing,  113-79  acres; 
timber  box  culverts,  22;  and  bridges,  2. 

Yukon  Territory 

A  location  survey  was  made  for  a  road  between  Jake's  Corner  on  the 
Alaska  Highway  and  Atlin  Lake,  58  miles.  Plans,  profiles  and  estimates  of 
cost  were  prepared  in  anticipation  of  construction  operations. 

A  reconnaissance  survey  of  the  Whitehorse  to  Mayo  section  of  the  White- 
horse-Dawson  road  was  made,  and  a  preliminary  estimate  of  cost  prepared. 

Alaska  Highway 

Two  engineers  were  stationed  on  this  highway  as  Departmental  observers 
on  all  phases  of  maintenance  and  reconstruction  operations,  with  headquarters 
at  Whitehorse,  Yukon  Territory,  and  Fort  Nelson,  British  Columbia,  respec- 
tively. Periodic  reports  were  furnished  by  these  officers  covering  the  above 
matters  so  that  full  information  on  this  subject  would  be  available  at  any  time. 

WORK  FOR  LANDS,  PARKS  AND  FORESTS  BRANCH 

Engineering 

Following  research  into  the  necessity  for  chlorination  of  the  water  supply 
at  Banff,  a  plant  was  purchased,  installed  in  a  specially  constructed  building, 
and  connected  to  the  supply  main.  However,  the  system  was  not  put  into 
operation  pending  further  investigation  into  the  effects  on  fish  hatchery 
operations. 

Designs  were  prepared  by  a  consulting  engineer  for  a  new  150-foot  span 
concrete  arch  bridge  over  the  Spray  River  near  its  junction  with  the  Bow  River. 

Surveys  were  made  and  plans,  profiles,  and  estimates  of  cost  prepared  for 
water  and  sewer  system  extensions  in  the  St.  Julien  subdivision  of  Banff 
townsite. 

In  Yoho  Park,  the  construction  was  completed  of  a  steel  and  concrete 
girder  bridge  over  the  Kicking  Horse  River  at  Leanchoil  on  the  Trans-Canada 
Highway. 

In  Cape  Breton  Highlands  Park  a  survey  was  made  of  a  section  of  the 
Cabot  Trail  along  the  east  coast  with  a  view  to  relocating  the  road  where 
damage  to  the  sea-wall  protection  was  caused  by  storms. 

Investigations  were  made  of  the  Jasper  water  supply  system  and  reports 
prepared  covering  suggested  improvements.  An  investigation  was  also  made  in 
connection  with  a  suggestion  by  the  Canadian  National  Railways  for  a  new 
water  supply  for  the  Jasper  Golf  Course. 

Tenders  were  prepared  and  called  on  four  steel  spans,  109  feet  6  inches 
each,  for  the  bridge  over  the  Athabaska  River,  Jasper  Park,  12-2  miles  east  of 
Jasper,  and  also  for  two  steel  spans  for  the  crossing  over  the  Rocky  River,  21-6 
miles  east  of  Jasper. 

Future  Development  Program 

SURVEYS  and   investigations 

Banff  Park. — Preliminary^  surveys  were  made  for  a  35-3-mile  road  from 
Banff  to  Mount  Assiniboine.  A  reconnaissance  was  run  from  Simpson  Pass  to 
Egypt  Lake,  Pharaoh  Creek,  Redearth  Creek,  and  Bow  River  for  a  circle  tour. 
A  preliminary  survey  was  started  for  a  second  route  to  ]\Iount  Assiniboine  from 
Banff  via  the  Spray  River,  25-8  miles  of  line  being  run.  A  survey  was  made 
of  the  road  from  Banff  to  the  camp-ground  preparatory  to  paving. 
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Jasper  Park. — A  location  survey  of  13  miles  was  run  from  Medicine  Lake 
to  Maligne  Lake,  following  the  west  side  of  Medicine  Lake.  Topography  was 
taken  at  the  north  end  of  Maligne  Lake  at  the  site  for  future  development. 

A  five-mile  revision  survey  was  run  on  the  Jasper-Edmonton  Highway 
east  of  Jasper,  and  a  two-mile  revision  survey  completed  on  the  Edith  Cavell 
Highway. 

Riding  Mountain  Park. — A  29-7-mile  survey  in  connection  with  preparation 
for  paving  No.  10  Highway  was  completed.  A  location  survey  was  started  for 
a  connecting  road  between  No.  10  Highway  and  the  Strathclair  Trail. 

Elk  Island  Park. — In  connection  with  the  improvement  of  the  main  road, 
14-7  miles  were  surveyed.  Topography  at  Sandy  Beach  development  was 
completed. 

Plans,  profiles,  and  estimates  of  cost  for  the  above  surveys  were  prepared 
dm'ing  the  off-season.  The  office  staff  also  completed  similar  work  for  surveys 
carried  out  in  previous  seasons. 

Architectural  Work 

Drawings  were  prepared,  tenders  were  called  and  the  contract  was  let  for  a 
group  of  twenty  cabin  houses  and  a  service  building  to  be  erected  as  a  veterans' 
housing  project  in  Banff  Park.  Work  was  started  in  July,  1946,  at  which  time 
it  was  expected  that  the  project  would  be  completed  within  six  weeks.  However, 
progress  was  hampered  owing  to  shortages  of  material,  and  completion  of  the 
buildings,  with  minor  exceptions,  was  delayed  until  the  end  of  the  period  under 
review. 

Plans  and  specifications  were  prepared  for  an  addition  to  the  Fort  Beauséjour 
Museum,  including  heating  and  plumbing  systems. 

Plans  for  extra  accommodation  in  the  Superintendent's  residence  at  Elk 
Island  Park  were  redrawn  and  working  plans  made. 

Drawings  were  made  for  a  heating  layout  in  buildings  at  Fort  Wellington, 
Ontario. 

Drawings  were  made  for  a  bunk-house  and  for  one-  and  two-unit  staff 
houses  at  Waterton  Lakes  Park. 

Drawings  were  made  for  a  registration  building,  and  revised  drawings  of 
a  meat-dressing  and  storage  building  were  prepared  for  Riding  Mountain  Park. 

Plans  were  prepared  for  a  tourist  and  registration  building  and  for  an 
extension  to  the  firehall  at  Jasper. 

A  report  was  prepared,  with  sketch  plans,  for  landscaping  of  grounds  and 
renovations  at  Champlain's  Habitation,  Nova  Scotia. 

Sketch  drawings  were  prepared  for  a  garage  and  workshop  building  and  for 
a  vehicle  storage  building  at  Cape  Breton  Highlands  Park. 

Screens  for  the  art  gallery  at  Fort  Maiden,  Ontario,  were  designed  and 
drawings  made. 

A  start  was  made  on  drawings  for  an  isolation  hospital  at  Jasper. 

Inspections  were  made  of  the  sites  and  materials  for  meat-dressing  plants 
at  Jasper  and  Elk  Island  Parks. 

WORK  FOR  INDIAN  AFFAIRS  BRANCH 
Engineering 
British  Columbia 

OKANAG.\N  AGENCY 

Osoyoos  I.E.  No.  1. — Rehabilitation  materials  for  the  irrigation  system  were 
ordered,  but  no  work  was  undertaken. 
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LYTTON  AGENCY 

Fountain  I.R.  No.  3. — Repairs  to  the  irrigation  flume  necessitated  by  opera- 
tions of  the  P.G.E.  Railway  were  completed  by  the  latter  on  the  right  of  way 
and  by  the  Department  on  the  section  outside  railway  property. 

Shalalth  Bcsidential  School. — Installation  of  a  water  supply  was  completed. 

KAMLOOPS  AGENCY 

Niskonlith  I.R.  No.  1  and  Adams  Lake  I.R's.  4  ctwd  4^. — Improvements  to 
the  irrigation  system  were  proceeded  with,  including  temporary  repairs  to  the 
wooden  chute  flume,  installation  of  an  iron  spillway  gate  on  the  46-inch  flume 
line,  completion  of  the  flume  from  the  lake  outlet,  and  certain  minor  repairs. 

NICOLA  AGENCY 

Lower  Nicola  I.R.  No.  L — Preparations  were  made  to  start  ditching  work  on 
the  drainage  scheme.  Rehabilitation  work  on  the  irrigation  system  was  com- 
pleted, including  the  construction  of  1,250  feet  of  flume,  three  16-foot  timber 
culverts  and  5,350  feet  of  ditch  cleared  to  grade  and  brushed  out. 

Lower  Nicola  I.R.  No.  2. — Construction  of  a  trestle  1,750  feet  in  length  for 
carrying  irrigation  flume  was  continued,  but  work  was  closed  down  before  com- 
pletion owing  to  weather  conditions. 

Lower  Nicola  I.R.  No.  10. — Construction  of  some  2,550  feet  of  flume, 
12  inches  by  12  inches,  supported  on  trestles  and  a  16-inch  concrete  culvert  under 
the  Provincial  Highway  was  completed. 

Cook's  Ferry  I.R.  No.  9. — A  report  including  plans  and  profiles  was  pre- 
pared in  connection  with  repairs  to  the  storage  dam  on  Pinaus  and  Calling  Lakes. 

STUART   LAKE  AGENCY 

Lejac  Residential  School. — The  water  supply  intake  was  repaired. 

\VILLL\MS    LAfRE    AGENCY 

Williams  Lake  I.R.  No.  15. — Reconstruction  of  the  Carpenter  Lake  dam 
was  undertaken. 

NASS-SKEENA  AGENCY 

Kitkatla  I.R.  No.  1. — Installation  of  a  water  supply  system  for  this  reserve 
was  undertaken  with  materials  salvaged  from  National  Defence  camps. 

VANCOm^R    AGENCY 

Musqueam  I.R.  No.  2. — A  new  floodgate  was  constructed  at  this  reserve. 

Squamish  I.R.  North  Vancouver. — A  survey  was  carried  out  looking  to  the 
location  of  water  and  sewer  pipelines. 

Stawamus  I.R.  No.  24- — A  portion  of  the  water  supply  main  was  relocated 
to  meet  requirements  of  property  owners. 

Chekwelp  I.R.  No.  26. — Relocation  of  a  part  of  the  water  main  supplying 
the  reserve  was  made. 

BELLA   COOLA   AGENCY 

Bella  Bella  I.R.  No.  11. — Work  was  undertaken  in  connection  with  the 
reconstruction  of  the  water  supply  dam  and  pipeline  trestle. 
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Klemtu  I.R.  No.  1. — Some  work  was  done  on  the  construction  of  a  water 
supply  for  the  Indian  village,  but  owing  to  local  labour  conditions  progress  was 
limited. 

Alberta 

HOBBEMA   AGENCY 

A  report  was  prepared,  with  bill  of  material,  covering  improvements  to  the 
sewage  disposal  system  and  materials  purchased  for  same  in  preparation  for 
work. 

ST.  Paul's  residential  school 

A  new  300-gallon  pressure  tank  was  purchased  for  the  water  supply  system 
at  this  institution. 

Saskatchewan 

GORDON    RESIDENTIAL   SCHOOL 

Investigations  were  made  regarding  the  possibilities  of  securing  a  permanent 
water  supply  for  the  institution.  Temporary  measures  were  taken  to  provide 
water  for  domestic  purposes  pending  the  results  of  the  investigations. 

ONION   lake  agency 

The  gravity  water  supply  to  the  Agency  Buildings  was  completed,  the  task 
involving  the  construction  of  an  earth  fill  dam  and  some  3,650  feet  of  piping, 
with  necessary  connections  to  buildings. 

Ontario 

tyendinaga  agency 

Calls  for  tenders  were  issued  twice  during  the  period  for  the  construction 
of  a  timber  bridge  over  Mud  Creek,  but  no  acceptable  bid  was  received. 

caradoc  agency 

A  report  was  prepared  on  the  drainage  lines  at  the  school.  A  draft 
memorandum  to  Council  was  prepared  covering  construction  of  a  road  to  the 
school  by  cost  plus  fixed  fee  contract. 

WALPOLE   ISLAND  AGENCY 

A  reconnaissance  survey  was  made  in  connection  with  a  proposal  to  drain 
marsh  areas,  and  a  comprehensive  report  prepared. 

Quebec 

ST.    REGIS   AGENCY 

Plan  and  profile  were  prepared  covering  the  remodelling  of  the  sewage 
disposal  system.  Surveys  were  carried  out  for  reconstruction  of  the  road  on 
Cornwall  Island  and  work  put  in  hand  under  contract. 

LORETTE   INDIAN   VILLAGE 

The  water  supply  distribution  system  was  replaced  and  extended,  the 
work  involving  the  laying  of  some  4,400  feet  of  pipe  and  100  house  services. 
A  well  was  drilled  at  the  reservoir  and  a  pump  was  purchased  and  installed  to 
augment  the  water  supply. 
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OKA   AGENCY 

Following  an  inspection  of  the  Middle  Road,  the  line  was  straightened, 
fences  were  moved,  and  culverts  were  placed  preparatory  to  regrading  operations. 

Maritime  Provinces 

SHUBENACADIE   AGENCY 

Specifications,  bills  of  materials,  and  estimates  of  cost  were  prepared  for 
replacement  of  the  water  supply  mains  at  the  Shubenacadie  Residential  School. 
Installation  of  the  new  lines  was  done  by  the  Indian  Affairs  Branch. 

At  the  agency  development  area,  the  concrete  reservoir  and  the  pump-house 
were  constructed,  pumping  equipment  was  purchased,  an  electric  power  line  to 
the  area  and  to  the  pumping  well  was  erected,  the  supply  pipeline  was  cleared, 
a  collecting  basin  was  constructed  at  the  springs,  and  some  1,750  feet  of  pipeline 
were  laid. 

ESKASONI   AGENCY 

Work  was  continued  from  the  previous  year  in  laying  supply  and  pumping 
pipelines.  A  concrete  reservoir  and  a  pumphouse  were  built,  and  an  electric 
pumping  unit  was  installed.  Electric  power  lines  were  extended  to  the  pump- 
house  and  reservoir  and  buildings  connected  to  the  water  supply  lines.  A 
standby  gasoline  engine  w^as  also  purchased  and  installed  iji  the  pump-house. 

Architectural  Work 

An  inspection  of  the  site  for  buildings  at  Eskasoni  Indian  Agency  (day 
school  and  teachers'  residence)  was  made,  tenders  were  called,  the  contract  was 
awarded  and  the  construction  of  buildings  was  practically  completed  in  the 
period. 

Drawings  and  specifications  for  Agency  buildings  at  the  Shubenacadie 
Indian  Reserve  (office  and  warehouse,  principal's  residence,  teachers'  residence, 
and  agent's  residence)  were  completed  and  tenders  called.  Contracts  were 
awarded  and  construction  was  well  under  way  at  the  end  of  March,  1947. 

Drawings  were  completed  and  specifications  revised  for  an  Agent's  residence 
at  Lennox  Island  Agency.    Tenders  were  called  but  no  contracts  awarded. 

Work  proceeded  on  drawings  for  a  central  heating  plant  and  for  a  12-room 
senior  school  for  the  Caughnawaga  Indian  Agency.  Detailed  inspection  was 
made  of  the  site  in  connection  with  foundation  conditions  and  sewage  disposal. 
Heating,  electrical,  and  plumbing  layout  plans  were  prepared. 

A  report  was  made  on  proposals  to  make  additional  'connections  to  the 
lighting  plant  and  to  install  electrical  appliances  at  Norway  House  Agency. 

A  report  was  prepared  regarding  the  structural  condition  of  the  barn  and 
conditions  at  the  sewage  disposal  area  at  the  Cecilia  Jeffrey  Residential  School. 

A  report  was  prepared  covering  the  installation  of  fire  escapes  for  Sandy 
Bay  Residential  School. 

A  report  was  prepared  on  electric  lighting  proposals  at  Pointe  Bleue  Agenc3^ 

A  report  was  prepared  covering  wiring  of  the  Agent's  residence  at  Seven 
Islands  Agency. 

Plans  were  prepared  for  water  and  plumbing  systems  for  the  Agent's 
residence  at  Fort  Norman. 

Plans  were  prepared  for  an  addition  to  the  R.C.M.P.  quarters  at  Bersimis 
Indian  Agency. 
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Revisions  were  made  to  sketch  plans  for  converting  the  Agent's  residence 
at  the  Touchwood  Hills  Indian  Agency  to  a  two-family  unit. 

Sketch  plans  were  made  for  an  addition  to  the  Farm  Instructor's  residence 
at  Muscowpetung  Indian  Agency. 

Tenders  were  received  and  examined  for  new  warehouses  at  Red  Pheasant 
and  Little  Pine  Reserves. 

Plans  were  prepared  for  a  proposed  power-house  at  Fort  Chipewyan, 
Athabasca  Agency. 

Drawings  were  made  for  a  pump-house  for  the  water  supply  system  of  the 
Shubenacadie  Agency. 

A  report  was  made  and  specifications  were  prepared  for  new  basement 
floors  at  the  Blood  Residential  School,  Cardston,  Alberta. 

Drawings  were  made  for  R.C.M.P.  quarters  at  Norway  House. 

Drawings  were  made  for  alterations  to  the  warehouse-office  building  at 
Hobbema  Agency. 

Plans  were  prepared  for  enlarging  the  power-house  at  Fisher  River  Agency. 

Tenders  were  called  and  contracts  awarded  on  structural  repairs  and  on 
heating  and  hot  water  plants  at  the  Portage-la-Prairie  Residential  School. 

Tenders  were  received  and  examined  on  additional  electrical  equipment  for 
the  Fisher  River  Agency  Buildings. 

Plans  and  specifications  were  prepared  for  a  four-classroom  addition  to  the 
Alberni  Residential  School.  Tenders  were  called,  the  contract  was  awarded  and 
construction  was  commenced.  The  building  was  approximately  70  per  cent 
completed  at  the  end  of  the  fiscal  year. 

Inspections  of  heating  and  plumbing  installations  were  made  at  the 
following  points:  Shingwauk  Residential  School,  Sault  Ste.  Marie  Agency; 
St.  Margaret's  Residential  School,  Fort  Frances  Agency;  Portage-la-Prairie 
Agency  Residential  School;  Gordon's  Residential  School.  Touchwood  Agency;  St. 
George's  Residential  School,  Lytton  Agency;  Alberni  Residential  School,  West 
Coast  Agency.    Reports  on  the  various  inspections  were  prepared. 

Miscellaneous 

Sketch  plans  were  prepared  for  a  seismograph  station  at  Kirkland  Lake. 

Drawings  were  made  for  a  standard  two-chamber  septic  tank  for  various 
points. 

Sketches  were  prepared  for  a  layout  of  the  office  space  to  be  occupied  by 
the  Engineering  and  Construction  Service  in  the  Motor  Building  at  Ottawa. 

GEODETIC  SERVICE  OF  CANADA 

During  the  fiscal  year,  the  Geodetic  Service  of  Canada  continued  its  basic 
function  of  establishing  horizontal  and  vertical  control  in  various  areas  across 
Canada.  Following  a  curtailed  program  during  the  war  years,  substantial 
progress  is  now  being  made  in  advancing  the  system  of  control  into  the  regions  to 
the  north  of  the  existing  framework.  The  resources  of  the  Geodetic  Service  of 
Canada  have  also  been  utilized  in  providing  urgently  needed  control  for  post-war 
projects  initiated  by  Federal  and  provincial  survey  bureaus  in  a  number  of 
widely  scattered  areas  across  Canada. 

For  the  mapping  services  the  astronomic  program  has  increased  the  avail- 
able control  in  Ungava  and  Keewatin  for  aerial  photography  for  the  production 
of  small-scale  flying  maps.    Triangulation  operations  progressed  satisfactorily 
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toward  placing  control  stations  at  intervals  on  or  near  the  InternationaL 
Boundary  (Labrador)  and  toward  the  potential  mineral  districts  farther  north. 
Elsewhere,  as  in  Ontario,  Alberta,  and  the  Yukon,  each  project  is  associated 
with  mapping  programs  under  way  or  under  consideration.  Precise  levelling 
operations  were  conducted  intensively,  with  the  result  that  1,360  miles  of  precise 
levels  were  completed,  being  the  greatest  mileage  run  by  this  service  in  any  year 
since  1916.  A  notable  contribution  was  the  levelling  done  by  the  hydraulic 
investigations  of  the  International  Columbia  River  Engineering  Board. 

A  relevelling  of  precise  level  lines  in  a  region  of  Vancouver  Island  near 
Courtney  was  made  to  ascertain  the  changes  in  elevation,  if  any,  resulting  from 
the  earthquake  of  June  23,  1946,  which  had  its  epicentre  in  that  vicinity.  The 
greatest  vertical  shift  of  a  bench  mark  caused  by  the  earthquake  was  found  to 
be  0-87  feet,  and  was  on  Goose  Spit  at  Comox. 

The  application  of  electronic  devices  to  surveying  was  closely  studied.  It  is 
expected  that  within  a  comparatively  short  time  instruments  will  be  developed 
which  will  permit  a  more  rapid  extension  of  geodetic  control  into  outlying  regions 
than  is  possible  under  present  methods. 

TRIANGULATION 

During  1946,  triangulation  operations  were  carried  on  in  five  main  areas, 
all  of  them  related  to  the  development  of  northern  Canada  or  to  basic  areas  from 
which  geodetic  operations  into  northern  Canada  may  be  launched. 

In  the  first  category  are  triangulation  nets  which  are  being  extended  north- 
ward from  the  Gulf  of  St.  Lawrence  to  provide  control  for  boundary  surveys 
between  Quebec  and  Labrador  and  for  other  surveys  in  progress,  or  contemplated, 
in  and  adjacent  to  the  potentially  important  mineral  areas  in  the  centre  of 
Ungava.  Triangulation  along  the  Alaska  Highway  also  falls  in  this  class  because 
of  its  proximity  to  portions  of  the  British  Columbia-Yukon  boundary. 

In  the  second  category  are  operations  in  Alberta  between  Edmonton  and 
Jasper,  which,  by  1947,  will  connect  Alberta  and  British  Columbia  triangulation 
nets,  and  which  will  form  a  basis  for  extensions  into  northern  British  Columbia, 
In  Ontario,  preliminary  triangulation  work  was  carried  on  westerly  from  Sudbury 
towards  Sault  Ste.  Marie,  thence  northerly  for  about  60  miles.  This  net  will 
extend  control  into  and  ultimately  through  northwestern  Ontario  to  effect  a  con- 
nection between  the  eastern  and  the  western  Canadian  work.  At  present  there 
remains  one  gap  of  some  700  miles  in  the  coast-to-coast  triangulation  project 
through  the  southern  areas  of  Canada. 

Details  of  various  triangulation  operations  follow:  — 

Gulf  of  St.  Lawrence 

The  operations  in  this  area  are  designed  to  serve  two  purposes:  to  make 
available  a  number  of  accurate  survey  points  at  suitable  intervals  on  or  near 
the  Quebec-Labrador  boundary,  and  to  extend  an  accurate  survey  system  into 
the  area  of  mining  development  in  the  centre  of  the  Ungava  peninsula,  as  a  basis 
for  mapping,  cadastral,  and  boundary  operations. 

During  1946,  primary  and  secondary  triangulation  in  the  various  stages — 
reconnaissance,  station  preparation,  and  angle  measurement — were  continued 
toward  the  northern  interior.  These  operations  were  in  charge  of  J.  AY.  Menzies, 
assisted  bv  K.  H.  Ewing,  A.  M.  Deschenes,  V.  H.  Cullen,  J.  E.  Lilly,  J.  Russell, 
and  N.  E.  Kelly. 

As  in  1945,  operations  were  carried  on  in  two  separate  localities,  one,  north 
of  Seven  Islands,  known  as  the  Moisie  River  area,  and  the  other  the  Valley  of 
the  Natashquan  River  to  the  Quebec-Labrador  boundary  in  latitude  52".     The 

9597G— 12 


170  DEPARTMENT  OF  MIXES  AND  RESOURCES 

work  in  these  areas  was  a  continuation  of  triangulation  carried  on  in  1945.  On 
the  whole  the  spring  was  late  in  both  areas,  and  consequently  the  season  was 
shortened  by  about  two  to  three  weeks. 

It  had  been  hoped  that  the  season's  work  on  the  Natashquan  River  would 
complete  the  triangulation  to  the  52nd  Parallel  Labrador  boundary,  but  due  to 
high  water  in  the  spring  the  work  was  delayed  and  had  to  be  stopped  in  the 
autumn  some  ten  miles  short  of  the  objective.  A  small  amount  of  work  in  this 
area  still  remains  to  be  completed  in  1947.  In  all,  seventeen  new  stations  were 
selected  and  twenty-three  prepared  for  observation,  and  at  twenty-four  stations 
angle  measurements  were  completed.  Supplies  were  flown  in  to  convenient  points 
to  service  the  Natashquan  River  parties. 

The  country  is  very  rough  in  the  Moisie  River  area  with  hills  averaging 
2,500  to  3,000  feet  in  elevation;  there  are  no  roads.  Canoe  routes  are  difficult. 
Lines  of  sight  from  25  to  40  miles  in  length  were  necessary.  As  a  result  of  these 
conditions,  all  transportation  for  the  parties  was  provided  by  a  plane  based  near 
the  mouth  of  the  Moisie  River.  Weather  conditions  were  generally  quite  differ- 
ent in  the  survey  area  and  at  the  base  area,  necessitating  frequent  delays  in 
transportation  to  secure  suitable  flying  conditions  for  going  and  return  trips. 
An  additional  cause  of  delay  was  the  discovery  that  certain  stations  were  not 
intervisible.  With  considerable  experience  the  conclusion  is  reached  that  plane 
transportation  should  be  resorted  to  only  in  areas  where  the  nature  of  the  water- 
courses compels  long  and  dangerous  canoe  trips. 

Work  proceeded  from  north  to  south,  and  the  connection  to  the  primary 
network  of  the  St.  Lawrence  River  system  was  completed  except  for  observa- 
tions at  one  station.  This  will  be  finished  in  1947  and  will  complete  the  Moisie 
River  net  as  far  north  as  latitude  52°.  In  all,  six  new  stations  were  selected 
and  seven  prepared  for  observation,  and  angle  measurements  were  completed 
at  twelve  stations. 

Northward  from  latitude  52°  this  net  will  follow  a  river  and  lake  system 
for  250  miles  with  easy  canoe  transport.  Supplies  and  men  will  have  to  be 
brought  in  by  plane  from  the  St.  Lawrence  River  to  base  camps  throughout 
this  area. 

In  both  the  Natashquan  River  and  Moisie  River  areas  communication  with 
the  plane  base  and  between  parties  was  maintained  by  radio. 

Ont.\rio 

In  the  area  west  of  Sudbury,  reconnaisance  and  tower  building  operations 
were  conducted  in  preparation  for  an  angle  measurement  program  in  1947.  Good 
progress  was  made,  selection  of  stations  being  completed  westward  to  Sault  Ste. 
Marie,  thence  to  a  point  some  sixty  miles  north.  Towers  were  built  as  far  as  the 
area  surrounding  the  Sault  Ste.  Marie.  This  control  system  is  urgently  needed 
in  the  area  to  the  northward,  where  an  extensive  provincial  aerial-photographic 
mapping  program,  with  forest  inventory,  is  under  way.  Throughout  the  work  the 
greatest  assistance  and  co-operation  were  given  by  the  Ontario  Forestry  Service 
within  the  locality.  In  all,  ten  new  stations  were  selected  and  twenty-one  stations 
prepared  for  observations,  with  the  operations  in  charge  of  L.  G.  Bangs  and 
K.  C.  Dennis. 

Alberta 

To  effect  a  junction  between  the  Prairie  triangulation  and  that  carried  from 
Vancouver  through  central  British  Columbia,  operations  were  extended  in  the 
Edmonton-Jasper  area  to  a  point  slightly  west  of  Edson,  through  a  section  of 
country  requiring  high  towers  because  of  tall  trees  and  plateau  country  of 
relatively  low  relief.  The  use  of  a  portable  reconnaissance  tower  proved  its 
effectiveness   in   that   an   economical   balance   between   line-cutting   and   tower 
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building  could  be  assessed  at  each  of  the  stations,  with  a  corresponding  saving  in 
costs  of  material  and  time.  Numerous  delays  were,  however,  experienced  due  to 
a  wet  season  which  made  roads  very  difficult  for  transport. 

To  the  west  of  Edson  the  relief  becomes  more  pronounced  and  transportation 
more  difficult.  It  is  necessary  to  direct  the  work  towards  effecting  a  junction 
with  Geological  Survey  minor  triangulation  at  the  foothills  of  the  mountains 
and  then  continue  westward  to  a  junction  with  Geodetic  Service  stations  in  the 
Jasper  area.  Several  reconnaissance  trips  were  made  to  obtain  information 
required  for  effective  planning  of  the  1947  season's  operations. 

The  observational  program  was  completed  throughout  the  area.  The  use  of 
many  high  towers  was  necessary,  as  was  the  stepping-down  of  the  triangulation 
lengths  to  allow  a  base  line  to  be  included  in  the  scheme.  In  all,  fourteen  stations 
were  observed,  and  at  ten  of  these  connections  were  made  to  the  Dominion 
Lands  Surveys  system.  Eleven  towers  ranging  in  height  from  thirty  to  eighty 
feet  were  erected,  and  the  sites  of  twenty-three  new  stations  selected.  The 
operations  were  in  charge  of  J.  M.  Ricldell,  assisted  by  J.  H.  Kihl  and 
R.  W.  Serviss. 

Yukon 

The  completion  by  the  United  States  Coast  and  Geodetic  Survey  in  1943 
of  a  net  of  primary  triangulation  from  the  summit  of  the  White  Pass,  through 
Yukon  Territory,  to  the  vicinity  of  Big  Delta.  Alaska,  placed  all  connected 
surveys  in  the  Yukon  and  Alaska  on  the  continental  1927  North  American 
Datum.  In  1945,  the  extension  of  triangulation  southerly  and  easterly  from 
Whitehorse,  Yukon  (following  the  Alaska  Highway),  was  initiated,  and  by 
the  end  of  1946  the  triangulation  had  been  extended  to  the  British  Columbia- 
Yukon  boundary  south  of  Teslin  village.  Operations  were  impeded  in  1946  by 
lack  of  transport  and  by  forest  fires  and  bad  weather.  Nevertheless,  angle 
measurements  were  completed  at  eight  primary  stations  and  one  secondary 
station,  and  two  stations  were  established  on  the  Alaska  Highway  for  the 
correlation  of  surveys  along  the  highway  performed  by  other  services  and 
departments.  The  work  was  in  charge  of  F.  P.  Steers,  assisted  by  G.  D.  Hueston, 
and  an  opportunity  was  given  two  West  Indian  commissioned  surveyors, 
H.  F.  Edwards  and  F.  E.  Farrell,  to  study  Canadian  geodetic  methods. 

Newfoundland 

W.  M.  Dennis  was  again  seconded  to  the  Commission  of  Government  of 
Newfoundland  to  aid  in  the  organization  and  training  of  personnel  of  the 
Geodetic  Survey  of  Newfoundland  to  extend  that  service's  triangulation  system. 
Further  progress  has  been  made,  a  nucleus  of  personnel  has  been  established, 
and  it  is  anticipated  that  there  will  be  an  expansion  in  the  Newfoundland 
geodetic  service  as  a  result  of  the  co-operation. 

Investigations 

The  underlying  causes  of  the  deterioration  of  glass  circles  used  on  precision 
theodolites  are 'still  under  investigation.  These  theodolites  are  from  eighteen 
to  twenty  years  old,  and  some  of  the  circles  are  showing  progressive  deteriora- 
tion from  season  to  season,  but  not  of  a  character  similar  in  all  circles.  The 
effect  of  the  change  is  being  recorded,  and  the  investigation  of  the  causes  is 
being  continued  in  co-operation  with  the  National  Research  Council 

The  war  has  provided  a  number' of  devices  with  geodetic  application,  and 
new  and  promising  methods  in  the  rapid  extension  of  geodetic  horizontal 
control  into  northern  Canadian  areas  appear  to  be  in  sight.    One  of  the  most 
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promising  of  these  developments  is  in  the  field  of  radar  and  various  allied 
electronic  devices.  It  is  hoped  that  distances,  beyond  the  limits  of  visual  triangu- 
lation methods,  as  great  as  200  or  300  miles,  may  be  measured  with  geodetic 
precision.  With  some  improvements  in  the  devices  and  further  study  in 
methods,  it  is  anticipated  that  triangulation  systems  based  on  the  new  tech- 
niques can  be  extended  into  northern  Canadian  areas  many  years  sooner  than  by 
present-day  methods. 

TRIANGULATION  ADJUSTIVIENTS 

Demands  for  adjusted  triangulation  data  pertaining  to  widely  scattered 
areas  extending  from  the  Atlantic  to  the  Pacific  Oceans  necessitated  adjust- 
ment computations  on  two  formerly-observed  nets  and  six  others  of  recent 
date.  About  one-half  of  the  year's  work  involved  nets  in  Newfoundland  and 
in  the  Province  of  Quebec  north  of  the  Gulf  of  St.  Lawrence.  The  other  half 
comprised  the  Yukon  net,  the  Edmonton-Jasper  net,  the  Brandon  Spur  secondary 
net,  and  the  City  of  Edmonton  secondary  net. 

The  Adjustment  of  Primary  Nets 

M  auger-Parent  Net. — The  primary  net  extending  from  Mutton  Bay  to  the 
Strait  of  Belle  Isle  and  forming  part  of  the  loop  of  triangulation  encircling 
the  Gulf  of  St  Lawrence  was  adjusted  between  the  fixed  terminal  positions  of 
station  ''Mauger"  at  the  west  end  and  station  "Parent"  at  the  east  end  of  the  net. 
The  fixed  positions  of  these  two  stations  had  been  determined  in  1945,  when 
most  of  the  loop  had  been  adjusted. 

Yukon  Primary  Net. — The  preliminary  adjustment  and  computation  of  the 
Yukon  primary  net  were  carried  out  to  the  full  extent  of  the  current  field  obser- 
vations. To  provide  control  data  for  mapping  and  other  survey  organizations 
sending  parties  into  the  area  during  1947,  secondary  intersection  stations  were 
also  computed. 

Edmonton- Jasper  Net. — The  preliminary  adjustment  of  the  primary  net 
extending  from  Edmonton  westward  toward  Jasper  was  commenced  and  a  con- 
siderable part  of  the  undertaking  completed  by  the  end  of  the  fiscal  year. 
As  the  field  observations  for  this  net  are  not  yet  completed,  the  adjustment 
cannot  be  finished  until  some  future  time. 

The  Adjustment  of  Secondary  Nets 

Natashquan  River  Net. — The  adjustment  of  the  secondary  net  extending 
from  the  north  shore  of  the  Gulf  of  St.  Lawrence  up  the  Natashquan  River 
was  completed  as  far  as  latitude  51°  20'.  A  measured  base  and  a  Laplace  azimuth 
control  incorporated  into  the  net  near  this  latitude  during  the  1946  field  season 
made  possible  the  adjustment  of  the  southerly  80-mile  section  of  the  net  as  a 
unit.  Although  the  observations  of  the  horizontal  directions  were  made  on  day- 
light signals  over  lines  which  averaged  about  8  miles  in  length,  the  average 
correction  to  an  observed  direction  for  the  entire  net  was  only  0-64  seconds. 

Newfoundland  West  Coast-East  Coast  Net.— In  accordance  with  the  agree- 
ment between  Canada  and  Newfoundland,  the  computation  and  adjustment  of 
geodetic  data  pertaining  to  the  Newfoundland  triangulation  were  continued.  Two 
contiguous  secondary  nets  extending  from  the  Bay  of  Islands  area  on  the  west 
coast  along  the  Newfoundland  Railway  belt  to  the  City  of  St.  Johns  were  com- 
pleted. The  accuracy  of  this  300-mile  chain  of  secondary  triangulation  was 
controlled  by  two  measured  base  lines  and  three  Laplace  azimuths.  A  selected 
chain  of  triangles  extending  over  the  entire  length  of  the  net  was  used  in  the 
formation  of  the  length  and  azimuth  control  condition  equations. 
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The  absolute  terms  of  the  two  length  equations  computed  in  this  manner  gave 
closures  on  the  measured  bases  of  1/75,000  and  1/33,000,  respectively.  As  these 
closures  are  dependent  on  the  route  chosen  for  the  selected  chain  of  triangles, 
they  should  be  interpreted  only  as  approximate  indications  of  the  true  accuracy 
attained.  However,  the  ability  of  the  system  to  carry  distances  correct  to  one 
part  in  33,000  before  any  adjustment  was  made  lends  assurance  that  the 
accuracy  in  scale  through  the  net  is  better  than  the  usual  standard  set  for 
secondary  triangulation. 

St.  Augustin  River  Net. — The  adjustment  of  the  secondary  net  extending 
northward  along  the  St.  Augustin  River  from  its  outlet  into  the  Gulf  of  St. 
Lawrence  was  completed.  This  net,  involving  twenty-six  stations,  was  controlled 
by  a  measured  base  and  a  Laplace  azimuth  station  near  the  northern  extremity  of 
the  net  in  approximate  latitude  52°  00'. 

Brandon  Spur  Net. — To  provide  control  data  for  the  Department  of  National 
Defence,  the  secondary  net  extending  from  the  49th  parallel  northward  to  the 
City  of  Brandon  was  adjusted  and  the  geodetic  positions  were  computed  on  the 
1927  N.A.  datum. 

City  of  Edmonton  Net. — To  permit  accurate  computation  of  the  position 
of  the  Edmonton  radar  monitor  station,  a  large  part  of  the  City  of  Edmonton 
secondary  triangulation  had  to  be  recomputed  on  the  1927  N.A.  datum.  To 
place  the  entire  network  in  the  area  on  the  same  basis,  the  whole  net  was  then 
recomputed. 

Trigonometric  Elevation  Computation. — To  provide  vertical  control  over 
the  triangulated  areas  covered  by  the  Yukon,  the  Natashquan  River,  and  the 
west-coast  Newfoundland  nets,  trigonometric  elevations  were  computed  for  each 
triangulation  station  from  vertical  angle  field  measurements.  Over  lines  of  about 
30  miles  in  length,  the  probable  error  of  such  elevations  seldom  exceeds  2  to  2^ 
metres.  On  shorter  lines  the  probable  error  may  be  expected  to  be  correspond- 
ingly lower. 

Computation  of  Probable  Error. — The  probable  and  mean  square  errors  for 
the  six  nets  comprising  the  Newfoundland  triangulation  were  computed  and 
tabulated  in  a  form  suitable  for  publication. 

Special  Computations. — ^At  the  request  of  various  agencies,  special  geodetical 
computations  have  been  made.  Among  others  were  the  computations  of  the 
geodetic  positions  of  the  Edmonton  Loran  Monitor  station  and  the  Hamlin  Loran 
station,  the  computation  of  the  950-mile  Loran  base  line  joining  Gimli  and  Baker 
Lake,  and  a  number  of  computations  of  inverse  solutions  in  connection  with  the 
survey  of  hydro-electric  power  lines  in  Ontario  and  Quebec  and  the  Des  Joachims 
power  development. 

Development  of  30-mile  Modified  Lambert  Projection 

At  the  special  request  of  the  R.C.A.F.  and  in  co-operation  with  the  Sub- 
committee on  Navigation,  Associate  Committee  on  Aeronautical  Research, 
National  Research  Council,  an  experimental  polar  map  was  designed  on  a  scale 
of  30  nautical  miles  to  the  inch,  based  on  the  Modified  Lambert  Conformai  Pro- 
jection. This  map  was  finally  produced  through  the  co-operation  of  the  Hydro- 
graphic  and  Map  Service.  After  a  number  of  polar  flights  on  which  maps  of 
various  types  were  tried  out,  navigational  officers  of  the  R.C.A.F.  and  U.S.A.A.F. 
reported  that  the  30-mile  Modified  Lambert  Projection  was  the  most  satisfactory 
map  for  aerial  navigation  in  polar  latitudes. 
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REQUESTS    FOR    GEODETIC    DATA 

During  the  course  of  the  year  many  replies  to  requests  for  geodetic  data  were 
sent  to  Federal,  provincial,  commercial,  and  private  survey  bureaus.  In  some 
cases,  special  computations  were  made  in  order  to  provide  the  required 
information. 

PREPARATION    OF    PUBLICATION    ON    NEWFOUNDLAND   TRIANGULATION 

Progress  has  been  made  in  writing  the  text  and  compiling  the  data  for  a  pub- 
lication covering  the  Newfoundland  west  coast  and  Strait  of  Belle  Isle 
triangulation. 

LEVELLING 

During  the  fiscal  year,  1,360  miles  of  precise  levels  were  run,  being  the  great- 
est mileage  run  by  this  Service  in  any  year  since  1916.  This  was  accomplished 
in  the  face  of  a  shortage  of  such  essential  commodities  as  trucks,  cars,  many 
staple  lines  of  provisions,  cement,  and  tires.  During  the  regular  season,  four 
double-unit  parties  were  in  the  field  and,  later,  two  single-unit  parties  carried  on. 

The  1946  levelling  operations  provided  vertical  control  for  the  St.  Lawrence 
Ship  Channel,  for  the  International  Columbia  River  Engineering  Board,  and  for 
investigations  by  the  Dominion  Seismologist  of  the  earthquake  of  June  23,  1946, 
on  Vancouver  Island. 

The  line  of  precise  levels  from  Edmonton,  Alta.,  to  Whitehorse,  Y.T.,  was 
completed  this  season.  This  line,  1,400  miles  long,  connects  at  Whitehorse  with 
United  States  levels  from  Skagway  and  Seward,  Alaska,  and  provides  important 
vertical  control  in  northern  territories  where  none  previously  existed. 

In  the  Columbia  River  Basin  the  Geodetic  Service  of  Canada  and  the  United 
States  Coast  and  Geodetic  Survey  co-operated  in  their  respective  levelling  opera- 
tions adjoining  the  International  Boundary  in  order  that  the  combined  level  net 
would  be  in  shape  to  permit  a  local  adjustment  which  will  remove  all  anomalies 
between  the  two  national  level  systems  in  this  Basin. 

Quebec 

A  line  of  precise  levels  was  run  on  the  southeasterly  shore  of  the  St. 
Lawrence  River  from  Cornwall,  Ontario,  to  Levis,  Quebec.  The  work  was 
started  on  May  13  and  ended  on  September  22,  and  the  party  was  in  charge  of 
D.  McMillan,  assisted  by  R.  W.  Arnett  and  R.  J.  Cyr.  The  route  levelled  was 
entirely  along  highways  and  the  standard  motor  equipment  of  two  trucks  and 
one  passenger  car  permitted  the  work  to  be  carried  on  economically  and  expedi- 
tiously. Between  Beauharnois  and  Levis  the  route  followed  lines  of  levels  which 
had  been  run  by  the  Department  of  Public  Works  between  1885  and  1928,  but 
on  which  the  ground  record,  bench  marks,  had  deteriorated  to  such  an  extent  that 
relevelling  and  remonumenting  were  necessary.  This  line  of  levels  was  inspected 
in  1933  and  262  bench  marks  were  found  to  be  in  good  order,  but  in  1946  only 
206  of  these  were  found  to  be  in  good  condition.  The  relevelling  revealed  that 
roughly  75  per  cent  of  the  bench  marks  exhibited  local  changes  in  elevation  of  a 
magnitude  of  one-  or  two-tenths  of  a  foot.  A  number  of  isolated  cases  had  changes 
over  a  half  a  foot,  and  a  bench  mark  in  the  cathedral  at  Nicolet  showed  a  subsid- 
ence of  1-15  feet.  In  the  vicinity  between  Les  Fonds  and  St.  Antoine,  an  error 
in  the  original  levels  amounting  to  6  feet  was  discovered. 

At  the  request  of  the  Chief  Engineer  of  the  St.  Lawrence  Ship  Channel, 
Department  of  Transport,  a  number  of  massive  concrete  piers  erected  between 
Nicolet  and  Levis  by  the  Department  of  Transport  and  the  Hydrographie  Ser- 
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vice  were  connected  to  the  level  system.  In  these  operations,  265  miles  of  precise 
levels  were  run  and  82  new  bench  marks  were  established.  Two  fundamental 
bench  marks  were  built  at  St.  Lambert  and  Sorel. 

Alaska  Highway 

A  party  in  charge  of  G.  S.  Raley,  assisted  by  L.  P.  Robertson  and  G.  Bird, 
continued  the  levelling  operations  on  the  Alaska  Highway.  The  party  organized 
at  Dawson  Creek  on  May  22  and  started  work  at  Mileage  674  where  the  previous 
year's  operations  had  stopped.  Levels  were  continued  eastward  and  southward 
to  Mileage  452  at  Muncho  Lake,  where  connection  was  made  to  levels  brought 
from  Dawson  Creek  in  1945.  This  year's  operationg  completed  a  line  of  precise 
levels  from  Edmonton,  Alta.,  to  Whitehorse,  Y.T.,  a  distance  of  some  1,400  miles. 
During  the  season,  branch  lines  were  run  to  Watson  Lake  Airport,  to  the  Smith 
River  Airfield,  and  to  United  States  Army  flight  strip  No.  4.  The  British 
Columbia-Yukon  boundary  crosses  the  highway  several  times  and  bench  marks 
were  established  at  each  crossing,  the  most  easterly  crossing  being  at  Contact 
Creek,  Mileage  588.  After  the  gap  had  been  closed  at  Muncho  Lake,  the  party 
moved  to  Mileage  73,  and  levels  were  started  on  the  Beaton  River  Airfield  road. 
Some  31  miles  of  levels  were  run  by  September  18,  when  the  party  was  disbanded. 
The  standard  motor  equipment  of  two  trucks  and  one  automobile  was  used  on 
this  work  and  proved  satisfactory.  A  total  of  285  miles  of  precise  levels  was  run 
and  118  bench  marks  were  established. 

British  Columbia 

The  levelling  operations  in  southern  British  Columbia  were  a  continuation 
of  the  work  started  in  1945,  and  were  carried  out  at  the  request  of  the  Inter- 
national Columbia  River  Engineering  Board.  The  purpose  of  these  operations 
was  to  provide  vertical  control  for  the  hydraulic  investigations  of  the  Board,  and 
for  topographic  mapping,  and  also  to  remove  anomalies  between  the  United 
States  and  Canadian  level  nets  along  the  International  Boundary  in  order  that 
a  local  adjustment  of  the  combined  net  in  the  Columbia  River  Basin  may  be 
carried  out  in  the  near  future. 

One  party,  in  charge  of  E.  W.  Berry,  assisted  by  F.  J.  Horgan  and  G.  Mather, 
started  work  on  May  29  at  Donald,  where  the  main  line  of  the  Canadian  Pacific 
Railway  crosses  the  Columbia  River.  Levels  were  carried  over  the  Big  Bend 
Highway,  which  follows  the  Columbia  River  to  Revelstoke  where  the  river  again 
crosses  the  main  railway  line.  Branch  lines  were  run  and  bench  marks  were  estab- 
lished at  proposed  gauging  stations  of  the  Dominion  Water  and  Power  Bureau 
at  Donald,  Surprise  Rapids,  Potlatcli  Creek,  Six-Mile  Cabin  on  Canoe  River, 
and  at  the  first  rapids  on  Wood  River.  On  August  22,  the  line  was  completed  to 
Revelstoke  and  the  party  moved  to  Kelowna. 

Levels  were  then  run  from  Kelowna  over  a  road  some  22  miles  to  McCulloch 
on  the  Kettle  Valley  Railway;  in  this  distance  there  was  a  rise  of  3,000  feet.  The 
party  then  moved  to  Westbridge  and  relevelled  over  the  Kettle  Valley  Railway 
from  Midway  to  Carmi,  which  was  reached  on  September  17,  when  the  party 
was  disbanded.  Owing  to  the  non-delivery  of  new  motor  vehicles,  the  party 
was  seriously  handicapped  for  the  first  half  of  the  season,  but  the  acquisition 
of  a  panel  truck  enabled  the  work  to  be  completed.  During  the  season,  this  party 
ran  264  miles  of  precise  levels  and  established  105  bench  marks. 

On  September  26,  a  new  party  was  organized  at  Penticton  in  charge  of 
G.  S.  Raley  and  L.  P.  Robertson  to  continue  the  relevelling  on  the  Kettle  Valley 
Railway  from  Carmi  to  Glenfir.  This  party  used  a  railway  motor  car  for  trans- 
portation over  the  railway,  while  camp  equipage  was  moved  by  trucks  or  railway 
box  cars.    On  account  of  high  altitude  in  this  section,  between  3,000  and  4,000 
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feet,  the  progress  was  retarded  in  November  by  heavy  snowfall  and  low  temper- 
atures. This  party  had  run  76  miles  of  levels  when  Glenfir  was  reached  on 
November  26  and  the  party  was  disbanded. 

Another  party  worked  during  the  regular  season  in  the  proximity  of  the 
International  Boundary,  starting  at  Cranbrook  on  May  23  and  working  westward. 
This  party  was  in  charge  of  L.  0.  R.  Dozois,  assisted  by  W.  J.  MacLean  and 
L.  J.  Walker,  and  operated  in  conjunction  with  a  U.S.  Coast  and  Geodetic  Survey 
party  working  south  of  the  Boundary.  Lines  of  levels  were  run  along  the  St. 
Mary  River  from  St.  Mary's  Lake  to  Cranbrook,  from  Yahk  to  Kingsgate  on 
the  Boundary,  from  Queen's  Bay  to  Nelson  along  the  north  shore  of  the  West 
Arm  of  Kootenay  Lake,  and  from  Nelson  to  Nelway  on  the  Boundary.  In  the 
vicinity  of  Trail,  levels  were  run  from  Castlegar,  via  Trail  and  Rossland,  to 
Paterson  on  the  Boundary.  In  the  Similkameen  River  area,  levels  were  run  from 
the  Allison  Pass  on  the  Princeton-Hope  Highway  to  Nighthawk,  Wash.,  on 
the  Boundary.  In  the  Okanagan  Valley  levels  were  run  from  Glenfir  over  the 
Kettle  Valley  Railway  to  Penticton  and  then  southward  to  the  Boundary  below 
Osoyoos.  At  each  point  where  levels  were  run  to  the  International  Boundary, 
connections  were  made  to  levels  run  by  U.S.  Coast  and  Geodetic  Survey. 
Progress  of  this  party  was  impeded  by  comparatively  long  moves  and  inade- 
quate transport  equipment,  and  its  difficulties  were  increased  by  shortages 
in  provisions  and  tires.  The  work  was  finished  on  October  4,  when  the  party 
was  disbanded  and  the  outfit  was  taken  to  Vancouver  Island. 

Operations  there  involved  relevelling  of  precise  level  lines  for  the  purpose 
of  ascertaining  the  changes  in  elevation,  if  any,  resulting  from  the  earthquake 
of  June  23,  1946,  which  had  its  epicentre  in  the  vicinity  of  Courtney.  The 
party,  under  L.  0.  R.  Dozois,  assisted  by  W.  J.  MacLean,  was  organized  at 
Parksville  on  October  10  and  the  section  of  the  E.  and  N.  Railway  from  Parks- 
ville  to  Courtney  and  Comox  was  relevelled.  The  relevelling  was  continued 
northward  over  the  Island  Highway  to  Campbell  Bay  and  Forbes  Landing.  New 
lines  of  levels  were  carried  northward  to  Brown's  Bay  and  across  Menzies  Bay 
and  Seymour  Narrows  to  Canoe  Pass  to  connect  to  tidal  gauges  maintained  by 
the  Hydrographie  Service.  At  Seymour  Narrows  the  levels  will  provide  an 
accurate  means  of  checking  further  engineering  operations  undertaken  for  the 
removal  of  Ripple  Rock.  Levels  were  carried  across  Menzies  Bay  and  Seymour 
Narrows  by  the  method  of  simultaneous  reciprocal  sights.  The  distance  across 
Menzies  Bay  was  1-6  miles  and  is  probably  a  record  for  length  in  the  use 
of  this  method.  The  line  of  sight  was  160  feet  above  water  and  the  probable 
error  of  the  results  deduced  from  the  observations  was  ±01039  foot.  The  greatest 
vertical  shift  of  a  bench  mark  caused  by  the  earthquake  was  found  to  be  0-87 
foot,  and  was  on  Goose  Spit  at  Comox.  The  operations  on  the  Island  were 
concluded  on  January  1,  1947,  when  the  party  moved  to  Creston  on  the  Kootenay 
River.  ,' 

En  route  to  Creston,  connections  were  made  to  bench  marks  near  Penticton 
and  Balfour.  The  levelling  operations  in  the  Kootenay  River  flats  involved  the 
erection  of  bench  marks  at  points  specified  by  the  Dominion  Water  and  Power 
Bureau  between  Porthill,  Idaho,  and  Kootenay  Lake.  The  work  was  completed 
on  February  18,  when  the  party  was  disbanded;  the  outfit  was  taken  to  Calgary, 
Alta.,  and  placed  in  storage.  During  the  season  of  9i  months,  this  party  had 
run  470  miles  of  precise  levels  and  established  82  bench  marks. 

In  levelling  operations  to  the  extent  carried  on  in  1946,  field  supervision 
was  an  essential  function.  This  was  particularly  true  in  regard  to  the  operations 
carried  on  in  southern  British  Columbia,  where  the  work  was  co-ordinated  with 
similar  operations  being  carried  on  at  the  same  time  by  the  U.S.  Coast  and 
Geodetic  Survey.  It  was  necessary  to  select  points  along  the  International 
Boundary  where  contacts  could  be  made  between  the  two  level  systems  and  to 
ascertain   if  feasible   routes   for   levelling   existed   at  these   points   from   both 
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countries.  Of  five  points  investigated,  four  were  found  to  be  accessible;  tlie 
fifth,  at  Flathead  in  the  southeast  corner  of  British  Columbia,  although  accessible 
from  the  United  States  could  not  be  reached  from  Canada,  and  had  to  be 
abandoned.  Circuits  in  the  joint  net  along  the  Boundary  with  closures  over 
the  allowable  limit  for  precise  levelling  had  to  be  investigated,  and  the  amount 
of  relevelling  necessary  to  obtain  the  required  accuracy  could  only  be  deter- 
mined as  the  work  developed.  An  unusual  problem  peculiar  to  this  season 
developed  in  the  non-delivery  of  new  motor  vehicles  at  the  start  of  the  field- 
work,  and  this  had  to  be  solved  by  securing  additional  vehicles  while  the  work 
was  in  progress. 

Inspection  of  precise  level  bench  marks  on  Vancouver  Island  was  carried 
on  within  a  fortnight  of  the  earthquake  of  June  23.  Lines  of  levels  were 
inspected  in  the  Vancouver  district,  along  the  Cariboo  Trail,  and  in  the 
vicinity  of  the  International  Boundary  in  British  Columbia.  During  September, 
the  regular  inspection  of  iron-pipe  bench  marks  on  secondary  levelling  along 
base  lines  and  meridians  in  the  area  lying  east  of  Calgary,  Alta.,  to  the  Alberta- 
Saskatchew^an  boundary  and  south  to  the  International  Boundary  was  con- 
tinued.   The  supervision  and  inspection  were  carried  out  by  R.  H.  Montgomery. 


Detailed  Statement  of  Precise  Levelling  Run  in  1946 
Quebec 


Cornwall,  Ont.,  to  St.  Anicet,  Que. 
Beauharnois  to  Levis 


Miles 
42-3 
223-2 


B.M's. 


82 


British  Columbia 

• 

Columbia  River,  Big  Bend,  Donald  to  Revelstoke  with 

branches 

Midway  to  Carmi 

Kelowna  to  McCuUoch 

Cranbrook  to  St.  Mary's  Lake 

Yahk  to  Kingsgate 

Queens  Bay  to  Nelson 

Nelson  to  Nelway 

Castlegar  to  Trail 

Trail  to  Paterson 

Princeton  to  Nighthawk 

Penticton  to  U.S.  Boundary 

Penticton  to  Glenfir 

Princeton  to  Allison  Pass 

Kootenay  Flats  to  Creston 

Carmi  to  McCulloch 

McCulloch-Glenfir 

Parksville  to  Forbes  Landing  with  branches 

Campbellton  to  Brown's  Bay  with  branches 

Branch  Ijnes 


193 

6 

96 

47 

9 

22 

5 

9 

33 

8 

15 

0 

25 

0 

44 

0 

22 

3 

12 

0 

68 

0 

39 

6 

13 

8 

43 

2 

41 

0 

67 

33 

9 

42 

1 

84 

2 

17 

0 

15 

11 

9 

Alaska  Highway 

Alaska  Highway,  Mile  674  •  2  to  Mile  453-4 220-8 

Branch  to  Watson  Lake  Airport 8-2 

Branch  to  Smith  River  Airport 24-9 

Branch  to  Beaton  River  Airport 30-7 


Total 1 ,  360  •  9 


118 


387 
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Summary 

Miles  B.M's. 
Précise  Levelling — 

Prior  to  1946 28,145  10,143 

1946 1 ,241  450 

Total 29,386         10,593 

Secondary  Levelling — 

Prior  to  1946 12,057  4,282 

Relevelled  to  Precise  standard  1946 128  63 

11,929  4,219 

Note. — In  southern  British  Columbia,  lines  aggregating  128  miles  in  length 
and  containing  63  bench  marks  have  been  transferred  from  secondary  to  precise 
levelling,  thus  reducing  the  former  secondary  figures  by  this  amount.  The  total 
of  1,360-9  miles  of  precise  levels  run  in  1946  includes  248  miles  of  relevelling  that 
had  previously  been  included  in  the  precise  levelling  total  for  Canada. 

The  total  mileage  of  levelling  in  the  Canadian  level  net,  distributed  by 
provinces  at  the  end  of  the  fiscal  year  1946-47,  was  as  follows: — 

Precise     Secondary   Public  Works  Total 

Prince  Edward  Island 284  —  —  284 

Nova  Scotia 779  —  309  1 ,088 

New  Brunswick 1 ,  106  —  403  1 ,  509 

Quebec 3,668  1,288  2,021  6,977 

Ontario 7.069  1.324  2,012  10,405 

Manitoba 2.963  368  113  3,444 

Saskatchewan 4,113  5,098  —  9,211 

Alberta 3,291  3,799  —  7,090 

British  Columbia 5,302  52  —  5,354 

Yukon 701  —      *  —  701 

Minnesota 89  —  —  89 

Vermont 6         —                     —         —  6 

New  York 15  —  —  15 

29,386     11,929      4,858     46,173 

Note. — In  the  course  of  the  season's  work,  some  128  miles  of  secondary 
levelling  and  210  miles  of  Public  Works  levelling  were  transferred  to  the  precise 
levelling  column. 

Supplementary  Information — 

Chief  of  Party—  Mileage  B.M's.  (new) 

D.  McMillan 265-5  82 

E.  W.  Berry 264-0  105 

L.  O.  R.  Dozois 470-8  82 

G.  S.  Raley 360-6  118 

1,360-9  387 

Mileage  by  Provinces — 

Quebec 250 

New  York  State 15 

British  Columbia 1 ,045 

Yukon 50 

1,360 
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GEODETIC  ASTRONOMY  AND  ISOSTASY 

The  field  work  of  the  Division  of  Geodetic  Astronomy  during  1946-47  com- 
prised the  determination  of  precise  longitude,  azimuth,  and  latitude,  at  North 
Base  near  the  centre  of  the  Natashquan  triangulation;  the  measurement  of  a 
geodetic  base  line  in  the  same  district;  and  the  determination  of  longitudes  and 
latitudes  at  thirty-four  points  in  Ungava  and  Keewatin  for  aerial  mapping 
control;  and  at  seven  stations  in  western  and  northern  Canada  for  Loran 
investigations.  The  engineers  in  their  field  work  made  observations  for  magnetic 
declination  at  the  several  points  visited  and  also  determined  the  approximate 
heights  above  sea-level  by  barometer  of  the  several  lakes  at  the  observation 
points. 

Laplace  Determination 

To  furnish  control  for  the  direction  of  the  triangulation  along  the  Natash- 
quan River  north  of  the  Gulf  of  St.  Lawrence,  D.  J.  Fraser  made  a  determination 
of  the  longitude  and  latitude  of  North  Base  in  the  centre  Natashquan  net,  and 
the  azimuth  of  the  line  North  Base  to  Petit  Pas. 

Base  Line 

To  furnish  control  of  the  lengths  of  the  geodetic  triangulation  in  the 
Natashquan  net,  a  base  line  was  measured  by  K.  H.  Robb  between  the  North 
and  South  Base  stations. 

Secondary  Longitude  and  Latitude 

The  program  of  geographical  control  for  aerial  mapping,  commenced  in 
1942,  was  continued  during  1946.  In  order  to  accelerate  the  progress  of  this 
work,  six  observing  parties  in  charge  of  B.  J.  Woodruff  operated  in  Ungava  and 
Keewatin.  Mr.  Woodruff's  duties  were  to  organize  the  work,  make  arrange- 
ments with  the  R.C.A.F.  concerning  planes  and  transportation,  and  to  see  that 
the  field  operations  were  carried  forward  with  the  greatest  dispatch.  The 
engineers  engaged  in  the  star  observations  were  W.  H.  Stilwell,  T.  H.  Manning, 
G.  A.  Corcoran,  David  Ramsay,  Allan  Rae,  and  Leonard  Stock.  Each  observer 
had  one  assistant. 

The  parties  left  Ottawa  on  June  6  and  proceeded  to  Chicoutimi,  Quebec. 
Here,  there  was  some  delay  owing  to  ice  conditions  on  the  lakes  in  the  interior. 
However,  shortly  afterwards  a  camp  was  established  on  Lake  Bienville  and  the 
first  observations  were  made  on  June  20. 

As  in  other  years,  the  transportation  for  the  field  parties  was  provided  by 
the  R.C.A.F.  This  organization  placed  at  the  disposal  of  the  Geodetic  Service  of 
Canada  three  Norseman  aircraft  and  one  Canso  flying  boat.  The  Canso  was 
used  as  a  supply  ship,  transporting  the  supplies,  food,  and  gasoline  to  the  base 
camps  of  the  men  engaged  in  the  field  work.  The  Norseman  carried  the  observing 
parties  from  the  base  camps  to  the  observation  points  and  return.  The  very 
cordial  co-operation  of  the  R.C.A.F.,  both  in  making  arrangements  for  the  field 
operations  and  in  carrying  out  these  operations,  is  greatly  appreciated  by  this 
organization. 

During  1946,  base  camps  were  established  at  Lake  Bienville;  Gregory  Lake 
near  Leaf  River  in  Ungava,  and  at  the  eastern  end  of  Baker  Lake  in  Keewatin. 
The  weather  conditions  during  a  greater  part  of  the  field  season  were  most 
unfavourable.  Owing  to  the  lateness  of  the  spring  breakup,  the  ice  conditions 
greatly  retarded  progress,  and  it  was  w^ell  into  August  before  the  ice  disappeared 
in  the  lakes  in  northern  Ungava.  However,  observations  at  all  the  control 
points  required  in  that  region  were  completed  and  five  parties  were  carried  by 


180  DEPARTMENT  OF  MINES  AND  RESOURCES 

plane  via  Southampton  Island  to  Keewatin.  T.  H.  Manning,  whose  long  exper- 
ience in  Southampton  Island  and  on  Baffin  Island  makes  him  most  valuable  in 
this  northern  work,  was  assigned  the  task  of  establishing  control  on  the  islands 
along  the  east  coast  of  Hudson  Bay,  and  he  spent  the  whole  season  in  this 
particular  section.  In  all,  twenty-five  control  points  were  established  in  Ungava 
and  Hudson  Bay;  there  still  remain  a  few  islands  on  the  east  side  of  Hudson 
Bay  in  the  vicinity  of  the  Ottawa  group  where  positions  are  doubtful,  and  veri- 
fication will  be  undertaken  in  1947. 

After  arriving  at  Baker  Lake  about  August  20,  the  other  five  parties  were 
able  to  determine  the  latitudes  and  longitudes  of  nine  points  in  Keewatin  before 
the  storms  and  winds  of  autumn  forced  the  closing  down  of  operations. 

Magxetic  Declination 

At  all  the  stations  observations  were  made  for  magnetic  declination,  and 
these  observations  have  been  forwarded  to  the  Dominion  Observatory. 

Altitudes 

The  approximate  heights  above  sea-level  of  the  control  points  were  derived 
from  comparisons  of  simultaneous  readings  of  aneroid  barometers  at  the  field 
stations  and  at  the  base  camps,  the  elevations  of  the  base  camps  having  been 
determined  previously.  The  field  stations  are  from  50  to  200  miles  apart  and 
this  introduced  a  degree  of  uncertainty  owing  to  variable  meteorological  con- 
ditions. The  aneroid  readings  were  generally  spread  over  three  days  to  a  week 
with  a  minimum  of  three  readings  a  day.  The  elevations  so  determined  are 
approximate,  but  in  a  country  where  there  are  no  known  heights  above  sea-level 
this  infonnation  is  very  valuable.  A  fmiher  study  is  in  progress  to  determine  the 
average  deviation  of  the  computed  value  from  the  true  value,  and  hence  to 
ascertain  the  amount  of  uncertainty. 

LORAN 

At  the  request  of  the  R.C.A.F.,  the  Geodetic  Service  observed  latitudes  and 
longitudes  at  seven  stations  in  western  and  northern  Canada,  namely  at  Gimli 
and  Portage  la  Prairie,  Manitoba;  Hamlin,  Sask.;  Edmonton,  Alta.;  Dawson 
Creek,  B.  C;  and  Norman  "Wells  and  Yellowknife,  N.W.T.  These  are  for  pur- 
poses of  investigations  in  air  navigation  being  carried  on  by  that  organization. 

Plant  Life 

Dr.  Nicholas  Polunin,  of  Oxford  University,  at  present  Visiting  Professor  of 
Botany  at  McGill  University,  joined  the  parties  in  Ungava  and  continued  with 
them  till  the  end  of  the  season.  Dr.  Polunin  was  interested  in  plant  life  and  in 
the  mosses  which  might  provide  food  for  caribou.  The  Geodetic  Service  did  not 
provide  any  transportation  outside  of  the  base  camps,  but  the  observing  parties 
assisted  by  collecting  many  samples  of  plant  life.  Reports  of  Dr.  Polunin's 
investigations  have  been  made  to  the  Lands,  Parks  and  Forests  Branch  of  this 
Department. 

Office  Work 

The  computations  of  all  the  field  observations  were  completed  early  in  the 
winter,  and  full  reports,  both  technical  and  descriptive,  have  been  sent  to  the 
services  interested.  Since  1942,  some  three  hundred  control  points  have  been 
established  by  this  Service  for  mapping  purposes. 
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INTERNATIONAL  BOUNDARY  COMMISSION 

The  boundary  lines  between  Canada  and  the  United  States  and  Alaska 
have  a  combined  length  of  5,527  miles,  and  are  made  up  of  10,311  straight-line 
courses  varying  in  length  from  2  feet  to  647  miles.  The  former  length  is  in  the 
Highlands  section  of  the  boundary  between  Maine  and  Quebec,  and  the  latter 
is  the  meridian  boundary  between  Alaska  and  Yukon,  which,  incidentally,  is 
the  longest  straight-line  boundary  in  the  world.  The  boundary  is  marked  or 
referenced  by  approximately  8,000  monuments  and,  in  addition,  is  marked 
through  the  timbered  sections  by  a  vista  20  feet  wide,  10  feet  on  each  side  of 
the  line.  There  are  3,153  miles  of  land  boundary  and  2,374  miles  of  water 
boundary,  most  of  the  latter  forming  the  southerly  boundary  of  Ontario.  The 
geographic  positions  of  all  the  monuments  have  been  determined  on  the  geodetic 
datum  common  to  both  countries  so  that,  notwithstanding  any  changes  which 
may  take  place  in  the  shorelines  of  the  boundary  waterways  and  irrespective 
of  the  deterioration  or  displacement  of  the  boundary  monuments,  the  permanency 
of  the  location  of  the  boundary  line  is  assured.  Under  the  Treaty  of  1925,  the 
responsibility  of  maintaining  the  boundary  in  a  state  of  effective  demarcation 
is  vested  in  two  Boundary  Commissioners,  one  appointed  by  the  Government 
of  each  country.  The  cost  of  the  actual  maintenance,  apart  from  the  salaries 
and  travelling  expenses  of  the  Commissioners  and  their  staffs,  is  shared  equally 
by  the  two  Governments. 

In  order  to  co-ordinate  the  activities  of  the  Commission,  it  is  customary 
for  the  Commissioners,  with  their  engineers,  to  hold  a  conference  at  least  once 
a  year  to  discuss  boundary  matters  and  to  decide  on  a  program  of  work  to  be 
undertaken  during  the  coming  field  season.  These  conferences  are  generally 
held  in  the  winter  or  early  spring,  alternating  at  Washington  and  Ottawa.  Two 
conferences  were  held  during  the  year;  the  first  in  Washington  from  April  23 
to  26,  which  Noel  J.  Ogilvie,  the  Canadian  Commissioner,  and  the  engineer  to 
the  Canadian  Section  attended,  and  the  second  on  January  14  to  18,  when 
John  A.  Ulinski,  the  United  States  Commissioner,  and  his  engineer  came  to 
Ottawa.  At  the  April  conference,  the  details  of  the  field  work  for  the  coming 
season  were  discussed  and  projects  assigned  to  each  of  the  two  sections  of  the 
Commission.  The  proposed  erection  of  a  pulp  and  paper-mill  on  the  New 
Brunswick-Maine  boundary  line  was  investigated  and  recommendations  made 
to  the  promoters.  At  the  January  conference,  the  field  program  for  1947  was 
agreed  upon  and  the  Commissioners  discussed  the  boundary  situation  in  Dixon 
Entrance  and  at  Point  Roberts  on  the  Pacific  Coast  with  the  Under-Secretary 
of  State  for  External  Affairs. 

Early  in  July,  the  Commissioners  met  in  Vancouver  to  inspect  various 
parts  of  the  boundary  on  the  Pacific  Coast  and  to  visit  the  field  parties  working 
on  the  Alaska  boundary.  They  sailed  for  Skagway  on  July  10  and  continued 
from  there,  over  the  White  Pass  and  Yukon  Railway,  to  Whitehorse,  where 
they  met  D.  F.  Chisholm,  who  was  in  charge  of  the  party  working  on  the  141st 
Meridian.  The  following  day  they  started  on  the  300-mile  drive  along  the 
Alaska  Highway  to  the  boundary  line,  making  the  return  trip  in  three  days  and 
stopping  at  Burwash  Landing  for  two  nights.  They  inspected  the  boundary 
line  where  it  crosses  the  highway  and  the  preliminary  work  being  done  for 
setting  two  monuments  to  mark  the  crossing. 

■  After  coming  back  to  Whitehorse,  the  Commissioners  returned  to  Skagway, 
then  proceeded  by  boat  to  Haines  and  drove  about  40  miles  out  the  Haines 
Cut-off  Road  to"^  H.  S.  :\Iussell's  •  party  at  Pleasant  Camp.  Here  they 
inspected  the  boundary  line  and  the  work  being  done  on  it  and  then  returned 
to  Skagway. 
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They  retured  to  Vancouver,  and  then  inspected  the  boundary  at  Point 
Roberts  and  near  Blaine,  Washington.  Under  the  joint  auspices  of  the  Historical 
Societies  of  Washington  and  British  Columbia,  a  memorial  monument  was 
erected  on  the  line  in  the  Blaine  Peace  Park  on  June  15  to  commemorate  the 
centennial  anniversary  of  the  settlement  of  that  part  of  the  boundary  line. 
After  finishing  the  inspection  in  this  district,  the  Commissioners  returned  to 
Ottawa  and  Washington. 

Maintenance  of  the  Boundary 

In  line  with  the  accelerated  development  of  northwestern  Canada,  the 
Canadian  Section  of  the  Commission  sent  one  party  to  the  141st  Meridian 
portion  of  the  Alaska  boundary  and  a  second  party  to  the  boundary  crossing 
of  the  Klehini  River  near  Haines,  Alaska.  The  first  party  in  charge  of  Mr. 
Chisholm  started  work  on  the  boundary  line  where  the  Alaska  Highway  crosses 
the  border  from  Yukon  into  Alaska  about  300  miles  west  of  Whitehorse.  The 
timber  growth  in  this  district  is  mostly  birch  and  spruce  on  the  ridges,  with 
willows  and  alder  in  the  low  places.  There  are  numerous  patches  of  muskeg, 
and  everywhere  the  ground  is  densely  covered  with  moss,  labrador  tea,  and 
small  bushes.  The  ground  is  permanently  frozen  and  this  vegetable  covering 
forms  an  insulation  which  prevents  thawing.  If  the  ground  is  cleared  off,  it 
thaws  to  a  soft  mud  which  makes  an  unstable  foundation. 

The  boundary  vista  here  had  not  been  cleared  since  1910,  when  the  line 
was  first  surveyed,  and  was  so  thickly  overgrown  as  to  be  hardly  discernible. 
It  was  recleared  from  Monument  162  to  Monument  164,  two  miles  south  of  the 
highway  and  three  miles  north  of  it.  Monuments  to  mark  the  boundary 
crossing  could  not  be  built  on  the  frozen  ground,  so  shoulders  were  built  out  on 
each  side  of  the  highway  grade  and  temporary  marks  set  on  them.  Two  concrete 
monuments  were  cast  and  stored  at  the  Department  storehouse  in  Whitehorse, 
and  when  the  fill  has  settled  they  will  be  set  in  place. 

Shortly  after  the  party  left,  a  telegram  came  to  Ottawa  from  J.  E.  Gibben, 
Acting  Controller,  Yukon  Territory,  asking  permission  to  use  one  of  these 
monuments  as  a  headstone  on  the  grave  of  a  penniless  war  veteran.  This 
permission  was  given. 

When  this  work  was  completed,  the  party  returned  to  Whitehorse  and  was 
disbanded.  Mr.  Chisholm  and  his  foreman  then  travelled  down  the  Yukon 
River  to  Dawson,  where  they  engaged  a  new  party,  and  continued  about  80 
miles  down-stream  to  the  boundary  'crossing  near  Eagle,  Alaska.  This  area  had 
last  been  visited  in  1938  by  the  engineer  to  the  United  States  Section  of  the 
Commission,  who  reset  Monument  112  on  the  south  shore.  This  monument  had 
been  undermined  and  was  in  danger  of  falling  into  the  river,  and  was  moved 
back  65  feet' and  set  in  a  new  position. 

The  vista  was  recleared  from  Monument  110  to  Monument  113,  about  If 
miles  on  each  side  of  the  river,  and  the  four  monuments  were  inspected  and 
found  to  be  in  good  order.  A  line  cut  through  the  timber  up  the  slope  on  the 
south  side  of  the  river  by  William  Ogilvie  in  1895  to  mark  the  determination 
of  the  141st  Meridian  is  still  faintly  visible. 

When  this  work  was  completed,  the  party  returned  to  Dawson,  where  they 
were  paid  ofï,  and  Mr.  Chisholm  returned  to  Ottawa. 

The  second  party,  in  charge  of  Mr.  Mussell,  was  engaged  on  maintenance 
work  at  the  boundary  crossings  of  the  Klehini  River  and  Yokeak  Creek,  at 
Pleasant  Camp  about  40  miles  up  the  highway  from  Haines,  Alaska.  The  vista 
here  had  not  been  recleared  since  it  was  originally  opened  in  1904,  and  conse- 
quently was  filled  in  with  dense  growth;  some  of  the  trees  had  reached  a 
considerable  size.  The  vista  was  recleared  to  the  timber-line  on  the  mountains 
on  both  sides  of  the  river,  a  total  distance  of  about  5  miles,  and  6  monuments 
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were  inspected.  In  addition,  a  new  monument  was  set  on  the  edge  of  the 
highway  to  mark  the  boundary  crossing.  At  Yokeak  Creek,  a  tributary  of  the 
Klehini,  about  one  mile  of  vista  was  recleared  and  the  single  monument  there 
was  inspected  and  found  to  be  in  good  condition. 

An  aerial  tramway  was  built  for  the  men  to  cross  the  Klehini  River  on  their 
way  to  and  from  work.  A  cable  was  stretched  across  the  river,  on  which  ran  a 
pulley  with  a  rope  sling  attached,  together  with  a  draw  line  made  fast  to  each 
shore.  A  man  could  then  sit  in  the  sling  and  pull  himself  across  to  either  shore 
with  a  draw  line. 

On  his  way  back  to  Ottawa,  Mr.  Mussell  inspected  39  monuments  at 
various  points  along  the  49th  Parallel.  These  were  all  found  to  be  in  good 
condition  except  No.  154,  near  Grand  Forks,  British  Columbia.  This  monu- 
ment was  found  with  the  shaft  broken  off,  and  was  filled  with  concrete,  reinforced 
with  steel  rods,  and  reset. 

G.  T.  Prinsep  acted  as  Canadian  representative  with  a  party  from  the 
United  States  Section  of  the  Commission  working  from  the  source  of  the  St. 
Croix  River  to  the  Atlantic  Ocean  between  Maine  and  New  Brunswick.  The 
boundary  triangulation  in  this  section  was  revised  and  the  connections  with 
the  primary  nets  of  both  countries  were  strengthened.  All  the  triangulation 
marks  and  boundary  reference  monuments  were  inspected  and  repaired  where 
necessary,  as  well  as  the  boundary  marks  on  the  international  bridges  over  the 
St.  Croix  River.  All  the  necessary  observations  were  made  to  provide  for  a 
readjustment  of  this  section  of  the  boundary  triangulation  on  the  North 
American  Datum  of  1927,  and  for  the  determination  of  the  geographic  positions 
of  the  reference  monuments  on  the  same  datum.  In  addition  to  this  work,  the 
vistas  were  recleared  from  the  head  of  Monument  Brook  to  the  Maxwell-North 
Amity  road;  at  the  first  8  courses  along  Monument  Brook;  and  at  the  range 
marks  on  Campobello,  Pope's  Folly  and  Treat  Islands,  and  at  West  Quoddy 
Head. 

Miscellaneous 

During  the  year,  boundary  maps  were  sent  to  the  Ontario  Department  of 
Lands  and  Forests  at  Port  Arthur;  the  Ontario  Hydro-Electric  Power  Com- 
mission; to  the  Department  of  National  Revenue;  the  Bureau  of  Mines  and 
Geology;  and  the  McColl-Frontenac  Oil  Company,  of  Calgary. 

Early  in  the  year,  the  Union  Gas  Company  constructed  a  pipeline  under 
the  Detroit  River  at  Ojibway,  Ontario,  and  asked  for  data  to  enable  them  to 
determine  the  intersection  of  the  boundary  line  with  the  pipeline  for  appor- 
tioning capital  and  maintenance  costs.    This  information  was  supplied  to  them. 

A  brief  historical  sketch  of  the  location  of  the  boundary  at  the  Lake  of  the 
Woods  and  at  Point  Roberts  was  sent  to  Wells  Ritchie,  Supervisor  of  the  Press 
and  Information  Service  of  the  Canadian  Broadcasting  Corporation. 

The  District  Engineer's  office  of  the  Department  of  Public  Works  at  New 
Westminster  made  an  inspection  of  the  offshore  range  mark  at  Point  Roberts 
in  November.  They  report  that  no  change  was  found  in  the  settlement  of  the 
foundation  and  that  there  had  been  no  further  movement  since  the  damage  to 
the  piles  by  teredos  was  first  investigated  in  January,  1943. 

HYDROGRAPHIC  AND  MAP  SERVICE 

The  function  of  the  Hydrographie  and  Map  Service  is  the  production  of 
official  sea  and  air  charts,  land  maps,  and  legal  maps.  In  accordance  with  the 
modern  trend  towards  integration  of  sea  and  air  transport  facilities,  the  component 
units,  the  Hydrographie  Service  and  the  Map  Service,  respectively,  are  coordin- 
ated under  a  single  administration.  The  work  of  the  dual  ger^^ce  expends  from 
sea  to  sea  and  occupies  an  important  place  in  the  world  transportation  picture. 
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HYDROGRAPHIC  SERVICE 

The  Hydrographie  Service  of  Canada  conducts  a  wide  range  of  marine 
activities  required  for  the  safeguarding  of  shipping.  Primary  responsibilities  are 
the  charting  of  the  coastal  and  inland  navigable  waters  of  Canada,  the  analysis 
of  tides  and  tidal-current  phenomena,  and  the  investigation  of  water-surface 
elevations  of  the  St.  Lawrence-Great  Lakes  Waterway.  The  resultant  data  pub- 
lished in  the  form  of  official  navigation  charts,  volumes  of  Pilots  and  Sailing 
Directions,  Tide  Tables  and  Water-Level  Bulletins,  are  supplied  to  the  navy, 
merchant  marine,  and  mercantile  interests  in  general. 

The  Service  is  comprised  of  Surveying  and  Chart  Divisions,  a  Tidal  and 
Current  Division,  and  a  Precise  Water  Levels  Division.  They  have  completely 
interlocking  functions  and  are  administered  from  Hydrographie  Headquarters, 
Ottawa.  The  latter  office  is  the  clearing  centre  for  general  navigational  informa- 
tion, but  a  Regional  Hydrographie  Office  at  Victoria  supervises  the  charting,  tidal 
operations,  and  chart  distribution  on  the  Pacific  seaboard. 

In  certain  respects,  the  Hydrographie  Service  is  a  scientific  plant  for  the 
manufacture  and  distribution  of  vital  aids  to  navigation.  The  nautical  charts 
and  other  publications  are  prepared  from  data  resulting  from  original  field  opera- 
tions. To  supply  demands  of  the  mercantile  trade,  a  constant  stream  of  charts 
is  processed;  the  charts  are  printed  on  the  presses  operated  by  the  Legal  Survej^s 
and  Map  Service,  and  the  finished  products  are  stocked  for  sale.  Catalogues  of 
available  nautical  publications  are  supplied.  Distribution  of  charts  is  effected 
through  Government  and  commercial  agencies  in  seaports  and  shipping  centres, 
or  from  the  Hydrographie  offices  at  Ottawa  and  Victoria.  Benefits  derived  from 
the  operations  include  added  safety  to  life  and  property  at  sea,  lower  marine- 
insurance  rates,  increased  navigational  efficiency,  and  assistance  in  the  develop- 
ment of  Canadian  waterborne  trade. 

Major  activities  of  the  Service  fall  into  two  broad  categories — chart- 
construction  and  chart-maintenance — to  adapt  well-known  engineering  terms  to 
the  work  of  a  nautical  service.  On  the  one  hand  is  the  task  of  producing  new 
navigation  charts  of  hitherto  uncharted  areas.  On  the  other  hand  is  the  work 
of  revising  these  charts  in  order  to  keep  them  up-to-date  both  with  changes 
affecting  marine  transportation  and  in  accordance  with  improvements  in  naviga- 
tional methods.  The  sciences  of  navigation  and  hydrography'  are  closely  linked. 
With  the  development  of  such  devices  as  radar  and  Loran  for  position-finding  at 
sea,  coupled  with  the  pre-war  advances  in  echo-sounding  for  accurate  depth- 
finding,  it  is  now  possible  to  navigate  with  more  than  the  sun,  moon,  stars  and 
a  leadline.  As  older  methods  of  navigation  are  being  superseded,  so  must 
outmoded  hydrographie  aids  be  replaced  by  modern  cartographic  productions. 

During  the  year,  the  call  for  new  charts  exceeded  the  available  means  of 
production.  ]\Iuch  of  the  upsurge  in  demand  for  charts  and  hydrographie  field 
services  is  attributable  to  the  fact  that,  because  of  insufficient  hydrographie 
technical  personnel,  floating  equipment,  and  printing-press  facilities,  chart  pro- 
duction for  over  five  years  was  restricted  to  war  work.  The  abrupt  termination 
of  hostilities  caused  a  situation  in  which  the  hydrographie  organization,  geared 
to  the  abnormal  demands  of  the  defence  forces,  was  suddenly  confronted  with 
the  needs  of  peace-time  shipping.  L'rgent  calls  for  nautical  charts  also  resulted 
from  the  pent-up  demands  of  a  great  waterborne  tourist  trade  which  followed 
in  the  wake  of  peace.  Of  the  needs  for  charts  of  Hudson  Bay  and  the  Arctic 
Islands  much  could  be  said,  and  other  horizons  where  charting  is  required 
continually  open  up. 

The  immensity  of  the  task  involved  in  modern  charting  can  be  grasped  by 
a  realization  of  the  extent  of  Canada's  coastal  and  inland  navigable  waters.  The 
salt-water  shores,  including  their  gulfs,  bays,  inlets,  and  off-lying  islands,  measure 
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some  50,000  miles.  This  figure  is  only  approximate,  as  the  mileage  varies  consid- 
erably with  the  closeness  with  which  the  sinuous  shore  is  followed.  Of  this  total, 
the  mainland  coast  accounts  for  15,000  miles,  the  Arctic  Islands  27,000,  and  other 
islands  including  Anticosti,  Vancouver,  and  the  Queen  Charlottes,  8,000.  Added 
to  this  is  the  long  Canadian  portion  of  the  Great  Lakes-St.  Lawrence  Waterway 
and  the  lesser  Great  Lakes;  Winnipeg,  Athabaska,  Great  Slave,  and  other  lakes 
of  importance  but  of  less  extent.  The  coasts  and  navigable  waters  of  Canada 
are  among  the  most  extensive  and  intricate  in  the  world,  but  every  mile  must  be 
charted;  every  rock  on  which  a  ship  might  founder  must  be  found. 

From  the  above  review  of  post-war  developments  as  seen  against  the  back- 
ground of  the  war  period,  it  is  clear  that  the  need  for  navigation  charts  is 
extensive  and  intensive.  It  is  not  incorrect  to  say  that  most  of  the  coastal  waters 
of  Canada  are  covered  by  charts  of  sorts,  but  the  day  when  many  of  them  were 
adequate  to  meet  even  elementary  needs  of  navigation  has  passed.  Even  less 
can  be  said  for  the  chart  situation  on  many  of  the  inland  waters,  exclusive  of  the 
main  shipping-routes.  A  number  of  nautical  charts  of  important  areas  are 
produced  each  year,  but  in  other  parts  of  the  country  the  dearth  of  these  basic 
aids-to-navigation  handicaps  development.  As  an  instance  might  be  cited  the 
attractive  inshore  waters  of  Georgian  Bay  which,  if  charts  were  available,  would 
be  the  mecca  of  a  greatly  increased  waterborne  tourist  trade.  To  enumerate  the 
extensive  areas  in  northern  inland  waters  where  navigation  charts  are  required 
would  be  to  recite  the  most  important  commercial  developments  in  the  North- 
west Territories.  The  list  of  other  regions  where  charts  are  needed  is  a  long  one. 

Administrative  activities  in  the  twelve  months  under  review  were  focused 
on  converting  the  equipment  and  efforts  of  the  Service  to  meet  the  needs  of  peace- 
time shipping.  A  moderate  increase  in  the  hydrographie  appropriation  enabled 
the  acquisition  and  partial  fitting-out  of  two  small  survey  ships,  the  outfitting 
and  operation  of  the  pre-war  hydrographie  vessel  Acadia,  the  building  of  a  new 
launch  for  Great  Slave  Lake,  and  the  purchase  of  modern  surveying  and  carto- 
graphic equipment.  A  reclassification  of  several  technical  positions  offered  some 
encouragement,  but  it  has  been  found  exceedingly  difficult  to  recruit  additional 
junior  personnel.  A  rearrangement  of  cartographic  office  space  into  definite 
"Chart  Compilation"  and  "Chart  Drafting"  Sections  has  helped  to  streamline 
work  at  headquarters.  In  the  general  matter  of  reconversion,  there  are  problems 
still  to  meet,  but  the  route  traversed  in  1946  Avili  assist  in  charting  the  course  for 
1947. 

In  pursuance  of  the  established  program  of  progressive  charting,  a  number 
of  hydrographie  field  projects  were  conducted  in  coastal,  lake,  and  river  areas. 
In  addition,  special  surveys  and  emergency  undersea  examinations  were  under- 
taken. The  major  Atlantic  Coast  hydrographie  ship  Acadia,  after  being  several 
years  on  naval  cluty,  was  reconditioned  and  returned  to  the  Hydrographie  Service 
to  perform  the  functions  for  which  she  was  originally  constructed.  An  addition 
to  the  hydrographie  fleet  of  smaller  craft  was  a  modern  launch  equipped  with 
echo-sounding  instruments  for  use  in  charting  northern  lakes  and  rivers.  Struc- 
tural alterations  to  convert  the  navy  patrol  boat  acquired  in  1946  for  Pacific 
Coast  hydrographie  purposes  were  completed,  and  plans  were  drawn  up  for  con- 
verting a  126-foot  vessel  of  the  minesweeper  class  for  hydrographie  and  oceano- 
graphical  purposes  in  the  Gulf  of  St.  Lawrence. 

An  adequate  supply  of  trained  personnel  is  a  first  requisite  in  a  comprehen- 
sive charting  program.  During  the  year,  the  need  for  charting  was  most  urgent, 
but  a  shortage  of  technical  staffs  hampered  progress  afloat  and  ashore.  In  this 
respect,  the  situation  was  somewhat  relieved  by  the  employment  of  several  under- 
graduates as  student  assistants  during  the  period  intervening  between  their 
academic  years.  It  is  hoped  that  some  of  these  young  men,  having  gained  a  first- 
hand acquaintance  with  the  specialized  type  of  work  conducted  by  this  Service, 
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may  decide  to  pursue  the  hydrographie  profession  as  a  career  after  university 
graduation.  The  necessity  for  maintaining  the  Hydrographie  Service  at  a  high 
level  of  efficiency  was  brought  into  bold  relief  during  the  war  and  emphasized  by 
post-war  developments. 

The  Tidal  and  Current  Division  continued  its  function  of  obtaining  and 
disseminating  data  pertaining  to  tides  and  tidal  currents.  Mr.  H.  W.  Jones,  who 
served  with  distinction  as  Chief  of  this  Division  for  over  20  years,  retired  from 
active  service.  Under  his  supervision  important  projects  were  carried  out,  one 
of  the  more  recent  being  the  charting  of  the  complex  tidal  currents  in  the  estuarial 
portion  of  the  St.  Lawrence  River.  The  work  of  the  Tidal  and  Current  Survey 
embraces  the  Atlantic,  Pacific,  and  Arctic  Coasts  of  Canada,  including  Hudson 
Bay  and  Strait.  Investigation  of  w'ater-surface  fluctuations  in  navigable  fresh- 
water lakes  and  rivers  was  performed  by  the  Precise  Water  Levels  Division. 
During  the  year,  the  latter  organization  carried  out  its  function  of  recording  and 
periodically  publishing  the  precise  water-level  elevations  of  the  Great  Lakes- 
St.  Lawrence  Waterway.  A  much-needed  investigation  of  the  levels  of  the 
Mackenzie  River  system  is  under  way. 

National  and  International  Co-operation. — The  policy  of  maintaining  close 
cooperation  with  other  services  has  been  very  successful.  Hydrographie  data  were 
exchanged  with  the  Admiralty,  the  United  States  Hydrographie  Office,  and  with 
shipping  interests  generally.  Consultations  were  held  with,  and  navigational 
information  for  chart  use  was  received  from  other  Canadian  Government  depart- 
ments. In  return,  hydrographie  publications  were  supplied  and  special  charting 
was  performed  on  request. 

Nautical  research  was  necessary  to  answer  questions  referred  to  this  Service. 
Inquiries  dealt  with  such  subjects  as  dangers  to  navigation;  available  depths  in 
channels  and  anchorages;  recommended  ship-routes  and  distances  between  ports; 
harbour  facilities;  oceanic,  estuarial,  and  river  currents;  descriptions  of  the 
Canadian  continental  shelf;  ice-data;  water-surface  temperatures  on  compara- 
tive North  Atlantic  lanes;  authorized  nomenclature  of  coastal  features,  and 
many  other  navigational  matters.  Much  information  was  supplied  in  regard  to 
tidal  phenomena  and  also  as  to  rises  and  falls  of  the  water-surface  elevations  of 
navigable  lakes  and  rivers.  To  provide  a  ready-reference  service  to  the  sea-going 
public,  a  well-kept  repository  of  nautical  information  is  maintained.  Much  of  the 
material  is  world-wide  in  scope  and  consists  of  h^'^drographic  publications  issued 
by  this  and  other  countries. 

The  work  of  the  Hydrographie  Service  has  important  international  aspects. 
Safety  of  foreign  waterborne  commerce  in  Canadian  waters  depends  on  accurate 
charting  operations  conducted  by  this  Service.  Canadian  navigation  charts  con- 
form to  internationally  recognized  standards  which  are  continually  being 
developed  and  improved.  In  the  organization  known  as  the  International  Hydro- 
graphic  Bureau,  Monaco,  a  world  affiliation  of  hydrographie  offices  has  emerged. 
Standardization  of  chart  features,  development  of  efficient  hydrographie  instru- 
ments and  methods,  and  the  exchange  of  hj^drographic  information  are  a  few  of 
the  main  objects  of  the  association  in  which  Canada  is  interested,  though  this 
country  has  not  yet  become  an  active  member. 

Pilots  and  Sailing  Directions. — Supplemental  to  the  navigation  charts  are 
the  volumes  of  Pilots  and  Sailing  Directions  issued  by  this  Service.  These 
compendiums  of  navigational  information  cover  the  Atlantic  and  Pacific  sea 
approaches  to  Canada,  the  Hudson  Bay  Route,  the  Canadian  portion  of  the 
Great  Lakes-St.  Lawrence  Waterway,  and  the  Mackenzie  River.  Supple- 
ments are  produced  and  revised  editions  of  the  main  volumes  are  issued  when 
sufficient  new  information  has  accumulated.  In  the  year  under  review,  the  follow- 
ing publications  were  made  available:  Supplement  No.  1  to  St.  Lawrence  River 
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Pilot  (below  Quebec) .  1943  edition;  Supplement  No.  1  to  St.  Lawrence  River  Pilot 
(Montreal  Harbour  to  Kingston),  1942  edition;  St.  Lawrence  River  Pilot  (Quebec 
Harbour  to  Montreal  Harbour),  4th  edition;  Mackenzie  River  Pilot  (preliminary 
edition). 

Urgent  nautical  information  is  promulgated  through  the  medium  of  the 
■official  Notices  to  Mariners.  Masters  of  vessels  and  shipping  and  engineering 
interests  are  supplied  special  data  relating  to  harbour  and  channel  depths,  water- 
levels,  recommended  loading  draughts,  harbour  facilities,  ice  conditions,  and 
general  navigational  information.  The  Sailing  Directions  Section  is  also  respon- 
sible for  the  preparation  of  chart  place-name  submissions  to  the  Geographic 
Board  of  Canada. 

Hydrography 

The  physical  relief  of  the  sea-fioor  is  continually  changing.  In  many  places 
the  shores  are  being  worn  away  by  the  action  of  the  elements:  in  other  localities 
wind  and  wave  build  up  dangerous  shoals  or  erode  existing  obstructions.  New 
channels  are  formed  by  natural  and  artificial  means  and  these  necessitate  new 
buoyage  and  navigational  lighting  systems.  Modern  charts  showing  the  actual 
conditions  are  required,  and  then  constant  vigilance  is  necessary  to  keep  them 
up-to-date.  In  offshore  waters  and  inaccessible  areas,  charting  is  conducted  wàth 
the  use  of  hydrographie  vessels.  On  accessible  coasts,  surveys  of  inshore  waters 
are  carried  on  by  small  launch-equipped  parties.  All  hydrographie  survey.s  are 
based  on  rigid  triangulation — generally  on  latitude  and  longitude  values  of  one 
or  more  main  stations  of  the  Geodetic  Service  of  Canada.  In  these  surveys,  air 
photography  has  superseded  shore-traversing  for  the  delineation  of  the  coastline. 
Sounding  is  done  almost  entirely  by  means  of  echo-sounding. 

In  1946,  substantial  progress  was  made  in  charting  important  sections  of  our 
seaboards  and  northern  inland  waters.  Two  major  hydrographie  vessels  and 
five  launch  units  were  operated.  The  larger  of  the  two  ships  conducted  major 
projects  off  the  Pacific  Coast;  the  other,  after  a  lapse  of  six  years  on  naval  duty, 
resumed  the  charting  of  the  Gulf  of  St.  Lawrence.  Launch  units  continued  the 
detailed  survey  of  inshore  waters  of  Nova  Scotia  and  in  Northumberland  Strait. 
The  recharting  of  the  St.  Lawrence  River  between  Quebec  and  Montreal 
was  advanced  by  a  small,  but  w^ell-equipped,  hydrographie  unit.  Urgently  needed 
surveys  were  carried  on  in  the  Mackenzie  Ptiver  and  Great  Slave  Lake.  The 
main  charting  projects  were  all  integral  parts  of  the  established  long-term 
j)rogram. 

Concise  reviews  of  the  work  of  each  undertaking  follow: 

Atlantic  Coast  and  Inland  Waters 

Gulf  of  St.  Lawrence. — After  a  lapse  of  six  years,  during  which  the  ship  was 
on  loan  to  the  Naval  Service,  the  Acadia  resumed  charting  operations  in  the  Gulf 
of  St.  Lawrence.  Due  to  the  abnormal  labour  situation  and  unforseen  delays  in 
outfitting  the  ship  for  hydrographie  duties,  the  season's  work  was  delayed.  While 
the  vessel  was  in  course  of  commissioning  at  Pictou,  a  small  launch-equipped 
narty  carried  on  a  survey  of  Northumberland  Strait  between  Cape  John  and 
Caribou  Harbour  and  between  Logan  Point  and  Merigomish  Harbour.  Charting 
nf  the  latter  place  was  also  taken  in  hand.  The  Acadia  commenced  operations  on 
July  24.  The  main  undertaking  was  the  sounding  of  areas  in  the  Strait 
inaccessible  to  the  small  launches  which,  in  recent  years,  have  been  engaged  in 
charting  the  inshore  areas  of  this  important  waterway.  Other  operations  included 
a  survey  of  Grand  Entry  Harbour  (Magdalen  Islands)  and  approaches  for  the 
Department  of  Public  Works;  the  calibration  of  Belle  Isle  Direction  Finding 
Station  for  the  Department  of  Transport;  and  sounding  work  in  the  approaches 
to  the  Strait  of  Belle  Isle.  The  season's  work  terminated  on  November  13. 


188  DEPARTMENT  OF  MINES  AND  RESOURCES 

Summary  of  Season's  Work 

Ship    sounding    1258  linear  miles 

Boat    sounding    47        "  " 

Coastline  plotted    10 

Shoals  examined    2 

Northumberland  Strait. — Continuing  the  systematic  charting  of  the  southern 
portion  of  the  Gulf  of  St.  Lawrence,  the  survey  launch  Henry  Hudson  commenced 
operations  on  May  30.  On  completion  of  special  surveys  in  Caribou  Harbour 
and  the  Strait  of  Canso  on  July  17,  the  inshore  areas  between  River  John  and 
Toney  River,  N.S.,  were  sounded.  Charting  in  the  vicinity  of  Boughton  Island, 
P.E.I.,  was  then  undertaken,  but  owing  to  the  shortage  of  hydrographers  this 
work  was  terminated  on  September  17  and  the  officer-in-charge  joined  the  Acadia. 

Summary  of  Season's  Work 

Boat   sounding    395  linear  miles 

Coastline    plotted     15        "  " 

Shoals   examined    14 

Cape  Breton. — Surveying  operations  of  this  unit  commenced  on  June  7.  The 
main  work  of  the  season  was  the  charting  of  the  southwestern  portion  of  Great 
Bras  d'Or  and  also  St.  Patrick  Channel  from  Baddeck  to  Whycocomagh.  In 
addition,  examinations  were  made  to  complete  the  previous  year's  field  sheet. 
A  special  survey  was  carried  out  to  test  the  channel  depths  in  the  eastern  entrance 
to  Great  Bras  d'Or,  and  a  comprehensive  report  dealing  with  existing  and 
recommended  aids  to  navigation  was  submitted.  The  season's  work  terminated 
on  December  13. 

Summary  of  Seasoîi's  Work 

Boat   sounding    490  linear  miles 

Coastline    plotted    66        "  " 

Shoals   examined    55 

Atlantic  Coast. — Objective  of  this  survey  was  the  completion  of  the  charting 
of  St.  Margaret  Bay,  N.S.,  as  well  as  the  triangulation  of  Halifax  Harbour  and 
approaches,  as  a  necessary  preliminary  to  the  publication  of  up-to-date  charts 
of  this  national  harbour.  Equipped  with  the  hydrographie  launch  Dawson  and 
a  small  motor-boat,  operations  commenced  on  June  1.  Several  hitherto  uncharted 
shoal  areas  were  found.  One  of  these,  with  a  least  depth  of  only  16  feet  at  low 
water,  was  discovered  at  a  distance  of  H  cables  northward  of  Black  Rock,  on  the 
southwest  side  of  the  channel  leading  to  West  Dover.  The  St.  Margaret  Bay 
project  was  completed  on  October  10  and  the  triangulation  of  the  Halifax  area 
on  November  14.  As  a  result  of  the  work  a  new  chart  covering  St.  Margaret  Bay 
and  approaches  will  be  published. 

Summary  of  Season's  Work 

Boat    sounding    913  linear  miles 

Coastline  plotted    89       "  " 

Shoals    examined 102 

St.  Lawrence  River. — This  unit,  using  the  hydrographie  launch  Boulton 
and  a  small  motor-boat,  continued  the  charting  of  the  St.  Lawrence  River  between 
Sorel  and  Repentigny  from  May  29  to  October  23.  The  party  then  undertook  a 
reconnaissance  survey  of  the  Rideau  Lakes  Route  from  Kingston  to  Ottawa. 
On  completion  of  the  latter  project  the  Boulton  arrived  at  Prescott  on  November  7 
for  wintering.  This  was  the  21st  consecutive  season  in  which  this  launch  had 
been  engaged  in  hydrographie  work  at  various  places  from  the  Bay  of  Fundy 
to  Lake  Superior,  but  she  has  finally  reached  the  stage  where  it  is  no  longer 
economical  to  repair  her  for  charting  purposes. 
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Summary  of  Season's  Work 

Boat    sounding    390  linear  miles 

Coastline   plo'tted    40       "  " 

Shoals    examined    6 

Great  Slave  Lake. — Mackenzie  River. — A  great  increase  in  water-transporta- 
tion in  this  area  has  resulted  from  the  remarkable  expansion  in  oil,  mineral, 
water-power,  and  commercial-fishing  developments.  Nautical  charts  are  urgently 
needed  for  navigation,  channel,  and  harbour  improvement,  and  also  to  meet  the 
requirements  of  the  new  fishing  industry.  In  this  hitherto  uncharted  locality,  the 
sequence  of  hydrographie  procedure  consists  of  a  search  for  harbours  of  refuge 
along  an  extensive  stretch  of  coast;  the  charting  of  main  navigation  routes; 
detailed  examinations  of  principal  harbours  and  anchorages;  the  suggesting  of 
appropriate  buoys,  lights,  and  range  beacons;  the  production  of  standard  nautical 
charts,  and  the  compilation  and  distribution  of  the  official  volume  of  Sailing 
Directions.  The  establishment  of  a  standard  low-water  datum  is  an  essential 
undertaking  for  navigation  purposes  as  well  as  for  municipal  and  industrial 
development  schemes. 

The  season's  hydrographie  work  commenced  on  June  9  and  terminated  on 
September  23.  In  the  Mackenzie  River,  operations  were  conducted  in  the 
critical  section  extending  from  Fort  Providence  to  Beaver  Lake,  a  stretch  of 
about  15  miles  known  at  the  Providence  Rapids  Section.  Here  the  narrow,  crooked 
channel,  swift  current,  and  shifting,  bouldery  bottom  make  navigation  extremely 
difficult.  A  remarkable  feature  is  the  steep  river  gradient  which  averages  about 
2^  feet  per  mile  for  twelve  miles.  A  few  miles  above  Fort  Providence,  a  gradient 
of  5  feet  per  mile  causes  a  swift  current,  the  maximum  being  nearly  11  miles  per 
hour.  In  order  to  determine  this  slope,  a  line  of  levels  based  on  mean  sea-level 
was  run  from  Mill  Lake  to  Beaver  Lake,  a  distance  of  thirty  miles. 

In  Great  Slave  Lake,  the  approach  to  Hay  River  was  sounded  and  recon- 
naissance surveys  wej'e  made  of  two  harbours  in  the  west  shore  of  the  lake. 

As  a  result  of  operations,  a  new  chart  named  "Beaver  Lake  to  Fort) 
Providence"  will  be  published:  large- additions  to  the  "Pointe  Desmaraie  to  Fort 
Providence"  chart  were  compiled;  a  revised  edition  of  the  "Plans  of  Harbours, 
Great  Slave  Lake"  chart  was  prepared,  and  considerable  extensive  information 
required  for  dredging  purposes  was  supplied  to  the  Department  of  Public  Works, 

Summary  of  Season's  Work 

Boat    sounding    540  lineai-  miles 

Coastliining     50       " 

Levelling   GO 

Pacific  Coast  District 

Nowhere  in  Canada  and,  in  fact,  in  few  parts  of  the  world  are  modern 
charts  more  urgently  required  than  on  the  Pacific  seaboard.  The  highly  compli- 
cated submarine  topography  culminates  in  pinnacle  rocks  which,  uncharted, 
would  constitute  a  terrible  menace  to  navigation.  An  outstanding  feature  of  the 
marginal  ocean  bed  off  this  coast  is  the  iiroximity  of  the  edge  of  the  continental 
shelf  to  the  land  masses — Vancouver  Island  and  the  Queen  Charlotte  Islands. 
The  location  of  the  seaward  perimeter  of  this  submerged  shelf,  a  bold  and  easily 
recognizable  topographic  feature,  is  of  vital  importance  to  ships  making  landfall 
from  the  Orient.  Depths  on  the  continental  shelf  are  extremely  irregular;  the 
whole  extent  of  coastal  waters  requires  rigid  charting. 

During  the  year  under  review,  owing  to  lack  of  sufficient  fioating  equipment 
and  technical  staff  to  expand  the  work  to  offshore  areas,  activities  were  focused 
on  the  production  of  charts  covering  the  inner  navigable  waters  from  Victoria 
and  Vancouver  to  Prince  Rupert  and  Alaskan  waters.  The  hydrographie  ship 
Wm.  J.  Stewart  was  engaged  in  this  work. 
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The  vessel  cleared  from  Victoria  on  April  28  for  her  season's  operations.  The 
abnormal  labour  situation  resulted  in  a  heavy  crew  turnover  which  had  the  efïect 
of  hampering  the  work.  Nevertheless,  good  progress  was  made,  charting  being, 
conducted  in  the  following  localities:  Goletas  Channel  and  Gordon  Channel  area; 
North  Passage  area  from  Calvert  Island  south  to  Latitude  51°20';  from  north 
end  of  Grenville  Channel  to  Kennedy  Island;  Comox  Bar;  Drew  Harbour;  south 
entrance  to  Baynes  Sound;  Malibu  Rapids,  Jarvis  inlet;  sweeping  was  carried 
on  in  the  vicinity  of  James  Island  and  a  wharf  at  Patricia  Bay  was  surveyed. 
A  correction  to  Esquimalt  Harbour  was  made. 

The  ship  returned  to  Victoria  on  October  28  and  during  the  next  few  days 
hydrographie  examinations  were  made  in  Esquimalt  Harbour  in  order  to  bring 
the  chart  of  that  important  place  strictly  up  to  date.  The  ship  was  decommis- 
sioned on  October  31. 

Summary  of  Season's  Work 

Ship   sounding    852  linear  miles 

Boat    sounding     2,701       "           " 

Coastline    plotted    131       "           " 

Shoals    examined     1,258 

Shoals    swept    4 

Tides  and  Cukrents 

The  Tidal  and  Current  Division  continued  the  investigation  and  analysis  of 
tides  and  tidal  action,  and  the  compilation  of  the  resultant  data  for  public  use. 
The  information  is  published  in  the  form  of  the  official  tide-prediction  tables, 
special  tidal-current  charts  and  comprehensive  tidal  reference  data  on  the 
standard  navigation  charts.  New  information  for  the  refinement  or  extension 
of  existing  tidal  information  is  continually  being  studied  and  tabulated. 

Preparation  of  the  various  editions  of  1947  Tide  Tables  was  completed  ia 
the  early  part  of  the  fiscal  year,  and  considerable  progress  was  made  on  the  1948 
issues.  The  Tide  Tables  are  sold  through  the  Department  of  Public  Printing  and 
Stationery;  postmasters,  customs  officers  in  seaport  towns,  maritime  newspapers, 
libraries,  and  tourist  bureaus  are  supplied  free  single  copies.  Large  quantities 
are  required  by  the  Department  of  Fisheries  for  distribution  to  the  fishery  trade. 

Two  complete  editions  of  the  Tide  Tables  are  produced  :  one  for  the  Atlantic 
Coast  and  one  for  the  Pacific  Coast  are  published  for  shipping  interests  generally. 
Six  abridged  pocket  editions  serve  the  needs  of  fishermen  and  others  locally:  four 
cover  the  east  coast  and  two  the  west  coast.  The  publications  are  classified  as 
follows: — 

Atlantic  Coast  Tide  Tables.— ''Tide  Tables  for  the  Atlantic  Coast  of 
Canada",  complete  edition,  which  includes  Tide  Tables  for  St.  John's,  New- 
foundland. There  are  also  four  abridged  editions  entitled  "Quebec  and  Father 
Point",  "Charlottetown  and  Strait  of  Canso",  "Halifax  and  Sydney",  "Saint 
John  and  Bay  of  Fundy".  Tide  tables  for  Nelson,  Manitoba,  are  supplied  in. 
mimeographed  form. 

Pacific  Coast  Tide  Tables. — "Tide  Tables  for  the  Pacific  Coast  of  Canada",, 
complete  edition.  There  are  also  abridged  editions  entitled  "Vancouver  and 
Sand  Heads"  and  "Prince  Rupert  and  Northern  British  Columbia".  Efforts 
are  made  to  improve  the  tide  tables  each  year:  the  1948  tables  will  include 
complete  current  tables  for  Seymour  Narrows.  Additional  current  information 
for  First  Narrows  and  Active  Pass,  as  well  as  "Tide  Tables  for  Canoe  Pass, 
Seymour  Narrows",  will  be  inserted  for  the  first  time:  Sailing  Directions,  based 
on  analysis  of  the  recent  current  surveys,  will  be  given  for  Second  Narrows,. 
Burrard  Inlet. 
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Publications  on  current  and  tidal  streams  for  the  assistance  of  navigation 
are:  "Tables  for  Direction  and  Velocity  of  Currents  in  the  Bay  of  Fundy  and 
its  Approaches";  "The  Currents  in  the  Gulf  of  St.  Lawrence";  "The  Currents 
in  the  Entrance  to  the  St.  Lawrence";  "The  Currents  in  the  St.  Lawrence 
Estuary,  Ste.  Anne  des  Monts  to  Father  Point";  and  "Atlas  of  Current  Charts 
for  Hourly  Stage  of  the  Tide,  Orleans  Island  to  Father  Point". 

Other  publications  not  bearing  definitely  on  navigation  are:  "Tide  Levels 
and  Datum  Planes,  Atlantic  Coast";  "Tide  Levels  and  Datum  Planes,  Pacific 
Coast";  "Tides  at  the  Head  of  the  Bay  of  Fundy",  and  "Tides  and  Tidal 
Streams". 

The  principal  tidal  stations  maintained  in  operation  are: — 

Atlantic  Coast.— Quebec,  Father  Point,  and  Harrington,  P.Q.;  Charlotte- 
town,  P.E.L;  Saint  John,  N.B.;  Halifax,  N.S.;  Churchill,  Man.  A  station  at 
Chicoutimi  is  maintained  during  the  open  season  of  navigation  and  a  temporary 
station  was  operated  at  Grand  River,  P.Q. 

Pacific  Coast. — Vancouver,  Point  Atkinson,  Victoria,  Clayoquot,  Seymour 
Narrows,  and  Prince  Rupert,  B.C. 

Special  Investigations  of  Tides  and  Tidal  Streams. — A  survey  of  the 
currents  was  carried  out  at  the  Second  Narrows  bridge  in  Burrard  Inlet  to 
determine  velocities  and  directions  for  tides  of  different  ranges.  Accidents  have 
occurred  in  this  critical  passage.  For  safe  navigation,  accurate  tidal  informa- 
tion is  required.  Additional  observations  of  the  directions  and  velocities  of  the 
current  in  Montreal  Harbour  were  also  obtained. 

Information  Service. — Much  specialized  tidal  data  were  furnished  to- 
navigation  interests,  engineers,  coast  industries,  and  Government  departments. 

Precise  Water  Levels 

The  function  of  the  Precise  Water  Levels  Division  is  the  systematic 
recording  of  precise  water-level  data  pertaining  to  Federal  waterways.  The 
work  is  an  integral  part  of  the  activities  of  the  Hydrographie  Service  in 
charting  the  Great  Lakes-St.  Lawrence  Waterway  and  the  Great  Slave  Lake- 
Mackenzie  River  system.  Special  studies  are  carried  on  to  provide  authoritative 
reports  respecting  phenomena  connected  with  lake  and  river  elevations.  Tabu- 
lated data  are  supplied  in  the  form  of  graphs  and  bulletins.  This  information 
is  the  basis  of  regulatory  measures  for  the  maintenance  of  adequate  water- 
levels  for  navigation,  water  power,  and  municipal  purposes. 

Gauging  stations  were  maintained  at  49  locations  on  the  Great  Lakes  and 
the  St.  Lawrence  and  Ottawa  Rivers.  Well  over  600,000  water-surface  eleva- 
tions were  compiled  into  comprehensive  tabulations.  Over  10,500  sheets  of 
bulletins,  reports,  profiles,  and  special  data  were  issued,  and  12  monthly,  5 
annual,  6  general  data,  and  5  graphic  bulletins  were  also  published.  The 
Canadian  Press  was  given  a  concise  synopsis  of  each  monthly  bulletin  for 
publication  in  marine  sections  of  many  newspapers.  A  number  of  investiga- 
tions in  regard  to  lake  and  river  levels  were  undertaken  for  special  purposes 
during  the  year. 

Chart  Construction  and  Reproduction 

The  Chart  Construction  and  Reproduction  Division  prepares  charts  from 
original  hydrographie  data  submitted  by  the  field  charting  units.  It  also  has 
the  responsibility  for  the  revision  of  existing  charts  and  for  the  production  of 
new  editions.  An  important  part  of  the  work  is  the  hand-correction  of  chart 
stocks  to  keep  them  up  to  date  with  important  changes  affecting  navigation.. 
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Production  of  new  standard  charts,  new  editions,  and  reprints  exceeded  previous 
records,  but,  owing  to  shortage  of  staff  and  inadequate  printing  facilities, 
output  was  still  not  sufficient  to  meet  all  demands.  In  consequence,  stocks  of 
certain  charts  were  depleted  for  varying  periods. 

In  the  twelve  months  under  review,  92  charts  and  other  navigational 
publications  were  printed  as  follows:  75  charts  published  in  colours;  10  charts 
printed  in  black  only;  6  index  maps  for  catalogues  and  "Pilots";  and  one 
catalogue. 

A  list  of  nautical  charts  published  during  the  year  may  be  obtained  by 
mariners  or  interested  persons  on  application  to  the  Surveyor  General  and  Chief, 
Hydrographie  Service,  Department  of  ]\Iines  and  Resources,  Confederation 
Building,  Ottawa. 

DlSTKIBUTIOX    OF   XaUTICAL    PUBLICATIONS 

Chart  distribution  receded  from  the  abnormally  high  ciuantities  supplied 
during  the  war  years,  but  remained  substantially  larger  than  in  1939.  Since 
the  war  the  call  for  special  charts,  strategic  charts,  and  instructional  charts  has 
terminated  almost  entirely,  but  the  contraction  of  orders  for  charts  for  purely- 
naval  purposes  was  accompanied  b}'  a  rapid  expansion  in  chart  demand  for 
commercial  uses.  In  consequence,  the  demand  for  standard  charts  has  remained 
at  or  near  peak  levels.  An  interesting  sidelight  on  chart  requirements  during 
the  year  was  the  insistent  call  for  charts  of  Georgian  Bay  and  other  protected 
waters,  for  recreational  purposes. 

Following  are  the  figures  of  annual  chart  distribution:  1939,  19,850;  1940, 
33,136;  1941,  47.699;  1942,  50,968;  1943,  83,936;  1944,  106.042;  1945,  101.633, 
1946,  50.129. 

Hydrographie  publications  distributed  during  the  year  were  as  follows: 
Catalogue  of  Charts,  Sailing  Directions  and  Tidal  Information  with  Index 
Maps.  1,606;  Navigational  Charts  50.129;  Pilots  and  Sailing  Directions,  2.674; 
Supplements  to  Pilots,  391;  Tide  Tables,  59,261;  Water  Level  Bulletins  and 
Graphs,  exclusive  of  those  distributed  through  Notices  to  Mariners,  10,582. 

Many  Canadian  charts  are  reproduced  in  quantity  b}*  other  hydrographie 
offices  for  the  use  of  their  own  vessels.  Total  world  circulation  of  these 
publications  is,  therefore,  greatly  in  excess  of  the  above  figures. 

LEGAL  SURVEYS  AND  MAP  SERVICE 

The  year  1946-47  was  significant  for  the  Legal  Survey's  and  Map  Service  in 
as  much  as  it  demonstrated  that  the  pattern  of  activities  which  took  form  during 
the  war  years  now  constitutes  a  solid  basis  for  the  fulfilment  of  peace-time  needs. 

The  Legal  Surveys  Division,  as  the  name  implies,  is  concerned  with  surveys 
for  title  necessary  in  any  part  of  the  Canadian  Crown  Lands.  These  comprise 
the  vast  area  of  the  Northwest  Territories  and  Yukon,  extending  over  one  and 
one  half  million  square  miles,  the  2,200  Indian  reserves  scattered  throughout 
Canada,  Crown  Ordnance  lands,  and  other  miscellaneous  parcels  of  Canadian 
Government  property. 

The  ]\Iap  Service  is  the  largest  single  producer  of  maps  in  Canada,  maintain- 
ing in  current  circulation  over  1,500  separate  map  sheets  of  various  types. 

A  year  of  re-adjustment  has  passed  since  the  closing  of  the  war.  It  is  there- 
fore opportune  to  pause  and  evaluate  the  considerable  impact  which  the  trends 
established  by  the  necessities  and  developments  of  conflict  have  had  upon  the 
character  of  the  work  performed  by  this  Service. 

War  acted  as  an  immediate  stimulus  to  the  exploration  and  development  of 
the  Canadian  Northwest.  On  the  one  hand  it  resulted  in  the  institution  of 
gigantic  projects  urgently  requisite  for  purposes  of  defence — ^the  Alaska  High- 


SURVEYS  AND  ENGINEERING  BRANCH  193 

way,  the  Canol  oil  pipeline  and  road,  the  creation  of  great  air  bases,  and  the 
development  of  the  multitude  of  diverse  complementary  facilities  essential  to  the 
operation  of  aircraft.  On  the  other  hand,  war  intensified  and  expanded  the  age- 
old  search  for  varied  minerals  in  the  Northwest  Territories. 

The  effects  of  these  events  will  be  projected  far  into  the  future.  The  Legal 
Surveys  Division  will  be  fully  occupied  for  a  considerable  period  in  overtaking 
the  backlog  of  work  created  thereby.  During  the  past  year,  four  field  parties 
were  operating  in  the  Territories  in  the  official  delimitation  of  200  miles  of  the 
Alaska  Highway,  in  setting  up  the  boundaries  for  airfields  at  Fort  Smith,  Teslin, 
and  Fort  Providence,  and  in  surveying  townsites.  New  settlements  must  be 
controlled  in  their  growth,  and  the  important  function  of  establishing  properly 
laid  out  subdivisions  was  accomplished  at  Fort  Smitli,  Hay  River,  Yellowknife, 
Aklavik  and  Rat  River. 

The  correct  determination  of  the  limits  of  staked  mineral  claims  is  of 
primary  importance,  since  claims  not  surveyed  within  a  specified  period  revert 
to  the  Crown.  The  rate  of  mining  development  in  the  Northwest,  accelerated  as 
never  before  by  the  interacting  forces  of  necessity,  modern  methods,  and  the 
superior  facilities  afforded  by  improved  air  transport,  added  largely,  and  will 
continue  to  add,  to  the  responsibilities  of  the  Legal  Surveys.  The  Division  issues 
the  instructions  relative  to  which  the  survey  of  each  new  mineral  claim  is  carried 
out  by  surveyors  in  private  practice,  and  the  results  of  all  such  field  work  are 
checked  and  certified  in  the  Surveyor  General's  office. 

The  emergence  of  air  power  as  a  dominant  factor  in  warfare  and  the  exten- 
sion of  the  effects  of  its  stepped-up  evolution  into  civilian  life  has  had  an  effect 
on  the  Map  Service  which  may  be  described  fairly  as  revolutionary. 

In  1939,  a  groundwork  for  air  map  coverage  of  Canada  was  being  laid  on 
a  very  modest  basis  with  the  initiation  of  a  series  of  air  charts  of  the  routes  being 
flown  by  the  Trans-Canada  Air  Lines.  When  hostilities  commenced  only  six 
sheets  had  been  completed,  although  much  had  been  learned  of  the  requirements 
of  this  new  type  of  map.  This  work  was,  at  that  time,  merely  supplementary  to 
the  normal  production  of  various  topographic  maps.  Following  the  advent  of 
war  came  the  inauguration  of  the  Commonwealth  Air-Training  Plan,  a  sudden 
shift  in  defence  emphasis  to  the  northern  frontiers,  and  the  pioneering  of  long- 
range  flying  of  vital  supplies  and  equipment  to  war  theatres.  The  provision  of 
satisfactory  aeronautical  charts  in  the  shortest  possible  time  became  an  absolute 
necessity. 

The  manner  in  which  the  Map  Service  met  this  challenge  is  an  outstanding 
example  of  how  a  civilian  organization,  with  an  extensive  background  of  exper- 
ience, established  plant  facilities,  and  a  nucleus  of  specialized  personnel, 
possessing,  in  a  word,  what  is  called  "know-how",  can  complement  the  needs  of 
a  military  machine  with  a  speed  and  efficiency  impossible  on  any  other  basis. 
Today,  Canada  is  covered  by  aeronautical  charts  at  a  scale  of  8  miles  to 
1  inch  from  the  49th  Parallel  almost  to  the  Pole.  The  series,  comprising  221 
sheets,  was  completed  on  a  provisional  basis  during  1944,  and  revisions  are 
carried  out  as  fast  as  additional  information  is  available.  The  magnitude  of  this 
task  can  be  visualized  when  it  is  compared  with  the  Map  of  Hispanic  America, 
recently  completed  by  the  National  Geographic  Society  of  Washington,  D.C. 
This  latter  map,  totalling  only  106  sheets  on  a  scale  of  16  miles  to  1  inch,  was 
recently  the  subject  of  a  special  brochure  by  the  Society,  which  stated  that  the 
work  on  it  engaged  the  services  of  an  average  of  eight  technicians  for  a  period 
of  twenty-five  years. 

In  comparison  with  the  irregular  and  very  incomplete  pattern  of  map 
coverage  prior  to  1939,  the  Air  Navigation  Series  emerges  as  the  first  consolida- 
tion of  existing  Canadian  cartographic  knowledge,  on  a  uniform  and  useful 
95976—13 
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scale,  ever  accomplished.  In  addition  to  its  special  value  as  the  fundamental 
base  for  the  ever  expanding  post-war  civilian  aviation  industry,  it  serves  in  a 
dual  capacity  as  a  series  of  topographic  maps,  each  containing  all  the  data 
appropriate  to  its  scale  to  the  extent  that  such  material  is  available.  Constant 
revision  is  in  progress  so  that  up-to-date  guidance  is  maintained  for  air  traffic 
in  the  same  way  as  hydrographie  charts  serve  mariners.  Twenty-six  topo- 
graphic and  160  air  information  revisions  were  made  dijring  the  past  year. 

The  production  plant  of  the  Map  Service  resembles  an  assembly  line  of 
interlocking  units.  A  mass  of  heterogeneous  material  is  drawn  in  at  one  end 
and  the  finished  maps  emerge  ready  for  distribution  at  the  other.  To  the 
traditional  set-up  of  compilation,  drafting,  photography,  lithography,  and 
distribution  units,  has  been  added  that  of  Air  Photogrammetry.  This  section 
was  established  primarily  to  plot  tri-camera  (popularly  known  as  trimetrogon) 
air  photography  with  particular  regard  for  the  requirements  of  the  air  naviga- 
tion charts.  Many  aspects  of  this  W'Ork  are  of  recent  development,  and  a  wide 
field  for  research  in  methodology  and  application,  both  of  a  highly  technical 
nature,  exists.  Reference  is  made  in  the  appropriate  section  of  this  report  to 
some  of  the  accomplishments  of  the  Air  Photogrammetry  Section  in  this 
particular.  Despite  the  work  already  done,  a  million  and  a  half  square  miles  of 
hinterland  still  await  the  advent  of  the  air  camera  for  a  complete  revelation 
of  its  topographic  detail. 

So  rapid  is  the  pace  of  progress  in  the  air  that  there  are  now  in  service 
aircraft  capable  of  such  increased  speeds  and  sustained  flight  periods  that  they 
tend  to  ''fly  off  the  map"  too  rapidly  when  using  8-mile  charts,  and  maps  of 
smaller  scales  with  greater  geographical  coverage  per  sheet  are  required.  The 
first  sheet  of  a  series  on  a  scale  of  1:1,000,000  has  already  been  produced  in 
response  to  this  demand. 

The  pattern  of  chart  aids  to  air  travel  is  evolving  along  lines  parallel  to 
those  existing  for  marine  use.  The  small-scale  chart  for  distance  flying  must 
be  supplemented  by  large-scale  maps  of  terminals,  both  land  and  water,  by  route 
charts,  plotting  charts,  aeronautical  planning  charts,  approach  and  landing  charts, 
and  by  charts  showing  radio  facilities.  The  approach  and  landing  charts  and 
the  Airways  Facilities  charts  are  essentially  parts  of  the  Canada  Air  Pilot. 
This  handbook  had  its  genesis  in  several  publications  maintained  during  the 
war  by  the  Royal  Canadian  Air  Force  for  the  purpose  of  keeping  up  to  date 
the  constantly  changing  data  on  aerodromes,  airways,  radio  aids,  and  servicing 
facilities. 

In  1946,  as  agent  for  the  Department  of  Transport,  the  Map  Service 
assumed  responsibility  for  the  preparation  and  distribution  of  such  infor- 
mation, compacted  into  two  volumes,  revised  and  adapted  to  civilian  needs,  and 
named  it  the  Canada  Air  Pilot.  Distribution  is  on  a  subscription  basis. 
Amendments  are  issued  every  two  weeks.  The  Canada  Air  Pilot  dovetails  with 
the  Air  Navigation  Charts,  and  serves  the  air  navigator  in  much  the  same  way 
as  the  Pilots  and  Sailing  Directions  serve  the  mariner. 

Ground  elevations  are  essential  to  safe  air  travel.  Of  the  total  area  of 
Canada,  only  twelve  per  cent  has  been  sufficiently  surveyed  to  provide  contours 
adequate  for  the  air  map;  another  twenty-eight  per  cent  has  a  scattering  of 
elevations,  but  of  the  remaining  sixty  per  cent  very  little  is  known  of  ground 
heights.  To  gather  the  information  needed  over  this  enormous  area  by  conven- 
tional methods  would  be  a  task  of  almost  prohibitive  proportions.  The  Map 
Service  has  in  hand  the  development  of  a  method  of  doing  this  work  quickly 
and  cheaply  by  the  use  of  sensitive  altimeters  transported  over  the  terrain  by 
aeroplane.  An  experiment  to  devise  the  most  satisfactory  type  of  radar 
altimeter  is  now  being  carried  out  in  conjunction  with  the  National  Research 
Council,  with  excellent  prospects  for  success. 
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Correct  information  on  the  declination  (variation)  of  the  compass  needle 
is  a  very  important  factor  in  air  operations.  The  Map  Service  issues  period- 
ically a  magnetic  map  of  Canada,  showing  the  declination  of  the  compass  needle 
with  its  annual  rate  of  change,  and  this  map  is  used  as  a  basis  for  the  magnetic 
data  included  in  both  aeronautical  and  hydrographie  charts. 

In  this  shrinking  world,  in  which  the  spectacular  trans-oceanic  stunt  flight 
of  yesterday  has  become  the  airline  schedule  of  today,  international  standards 
for  air  maps  arc  a  growing  need.  The  Map  Service  is  represented  on  the  Map 
Division  of  the  International  Civil  Aviation  Organization,  and  implements  in 
Canadian  charts  the  decisions  which  are  designed  to  standardize  air  chart 
specifications  throughout  the  world.  The  international  organization  requires  full 
coverage  of  the  land  masses  of  the  world  on  a  scale  of  1:1,000,000,  or  about  16 
miles  to  1  inch.  Canada  has  accepted  responsibility  for  the  production  and 
maintenance  of  sixty-five  sheets  in  the  series  embracing  Canada  and  New- 
foundland. The  first  sheet  was  completed  during  the  past  year,  and  it  is 
expected  that  further  sheets  will  be  produced  as  rapidly  as  possible. 

Although  the  production  of  air  navigation  charts,  plotting  charts,  and  work 
associated  with  Air  Force  map  needs  nearly  monopolized  the  resources  of  the 
Map  Service  during  the  years  of  war,  the  experience  of  the  past  year,  on  a 
peace-time  basis,  has  demonstrated  that  what  may  be  regarded  as  the  normal 
demand  for  this  type  of  map  can  be  met  without  preventing  a  resumption  of 
publication  of  the  ordinary  topographic  maps  upon  which  the  Service  was 
engaged  in  former  years.  About  fifty  per  cent  of  last  year's  output  consisted 
of  air  maps.  Since  the  cessation  of  hostilities,  the  demand  for  maps  to  accom- 
modate the  tourist,  the  banker,  the  school  teacher,  the  engineer,  in  short,  persons 
from  almost  every  walk  of  life,  has  far  exceeded  anything  previously  experi- 
enced. While  a  sharp  decline  in  total  volume  from  the  war-time  peak  resulted 
with  the  curtailment  of  military  activities,  it  is  noticeable  that  civilian  demand, 
represented  by  individual  pequests,  increased  by  fifty  per  cent  over  the 
preceding  year.  The  total  distribution  of  maps,  plans,  and  publications  was  in 
round  figures,  349,000,  which  is  130  per  cent  greater  than  that  of  any  pre-war 
year.  The  total  cash  revenue  from  the  sale  of  maps,  plans.  Air  Pilots,  and  other 
publications  was  $39,391,  an  increase  of  sixty  per  cent  over  the  previous  year. 

The  Legal  Surveys  and  Map  Service  had  twelve  parties  conducting  ground 
surveys  during  1946-47.  Of  these,  two  were  engaged  in  legal  surveys  in  the 
Yukon,  two  on  similar  work  in  the  Northwest  Territories,  three  on  surveys  of 
Indian  reserves,  two  in  field  revision  of  aeronautical  charts,  and  three  in  making 
topographical  plans  required  by  the  Canadian  section  of  the  International 
Columbia  River  Engineering  Board. 

The  Map  Service  also  engages  in  a  considerable  number  of  subsidiary 
activities.  Information  is  supplied  regarding  official  airline  distances,  such  as 
those  upon  which  air  mail  contracts  are  based.  Measurements  of  the  annual 
rates  of  magnetic  change  are  tabulated.  A  publication  entitled  ''Astronomical 
Field  Tables"  is  produced  each  year  for  surveyors.  Data  on  such  unusual 
subjects  as  the  amount  of  possible  sunlight  available  at  any  point  in  Canada  in 
a  given  period  are  calculated  for  organizations  doing  photographic  work,  and 
measurements  of  topographic  features  supplied  for  such  publications  as  the 
Canada  Year  Book.  These  tasks  and  others  of  a  similar  nature  formed,  in 
varying  proportions,  a  part  of  the  duties  of  the  specialized  mathematicians 
attached  to  the  staff. 

One  of  the  principal  difficulties  experienced  in  carrying  out  the  yearly 
program  was  to  secure  an  adequate  number  of  trained  personnel.  A  clue  to 
this  difficulty  is  to  be  found  in  the  appended  report  of  the  Board  of  Examiners 
for  Dominion  Land  Surveyors.  It  may  be  noted  that  of  fifty-five  candidates . 
who  sat  for  preliminary  examination,  only  four  were  successful.  In  the  Air 
95976— 13è 
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Photogrammetry  Section,  the  staff  turnover  during  the  year  amounted  to 
33  per  cent.  In  a  service  such  as  this,  engaged  in  work  of  an  intricate 
character,  with  the  age  level  of  experienced  personnel  relatively  high,  and  the 
normal  replacement  and  training  process  interrupted  for  two-thirds  of  a  decade, 
the  failure  to  induce  younger  men  of  high  calibre  to  undertake  the  probationary 
training  essential  to  their  assumption  of  higher  responsibility,  or  the  inability  to 
hold  those  so  trained,  can  become  progressively  more  threatening  to  the  main- 
tenance of  Canada's  record  of  achievement  in  the  mapping  world. 

Legal  Surveys 
field-work 

The  program  of  field  surveys  undertaken  was,  of  necessity,  adapted  to  the 
limited  number  of  qualified  land  surveyors  available.  Surveys  executed  were 
as  follows: — 

Northwest  Territories. — The  system  of  base  line  and  block  outline  control 
surveys  adopted  for  the  Northwest  Territories  was  extended  from  the  northeast 
corner  of  Section  25,  Township  145-16-6  to  the  northeast  corner  of  Section  34, 
Township  150-24-6,  a  distance  of  85  miles;  the  airfields  at  Fort  Smith  and  at 
Fort  Providence  were  surveyed,  and  additional  settlement  lots  were  laid  out 
on  the  ground  at  Fort  Smith,  Hay  River,  Yellowknife,  Aklavik,  and  Rat  River. 
In  addition,  instructions  were  issued  to  Dominion  Land  Surveyors  in  private 
practice  for  the  survey  of  197  mineral  claims. 

Yukon  Territory. — The  survey  of  the  Alaska  Highway',  which  has  been  in 
progress  since  1944,  was  extended  from  Whitehorse  to  a  point  about  25  miles 
northwest  of  Burwash  Landing,  a  distance  of  200  miles. 

At  Teslin  Settlement,  the  survey  of  the  airport  commenced  in  1946  was 
completed,  and  the  survey  of  a  cemetery  and  a  few  other  minor  surveys  were 
carried  out.  Minor  surveys  were  also  executed  at  Bear  Creek,  at  Burwash 
Landing,  and  at  the  southerly  end  of  Kluane  Lake. 

British  Columbia. — The  St.  John  Lidian  Reserve  in  the  vicinity  of  Fort 
St.  John,  comprising  18.136  acres,  was  subdivided  into  individual  farm  sites  for 
war  veterans,  and  a  similar  area  in  three  separate  tracts  was  laid  out  and 
subdivided  for  the  benefit  of  the  Indians.  Miscellaneous  surveys  were  carried 
out  on  Chekwelp  Indian  Reserve  and  a  parcel  containing  317  acres  was  surveyed 
as  a  new  Indian  reserve  near  the  confluence  of  the  Germanson  and  Omineca 
Rivers. 

Alberta. — Six  tracts  of  land  involving  the  survey  of  over  100  miles  of 
exterior  boundaries  were  laid  out  as  Indian  reserves  in  the  vicinity  of  Hay 
Lake;  a  survey  was  made  of  the  R.C.M.P.  property  at  Chipewyan  Settlement 
and  a  traverse  survey  was  made  of  the  power  transmission  line  of  the  Royal 
Canadian  Corps  of  Signals  near  Fort  Smith,  and  of  the  road  adjacent  thereto. 

Saskatchewan. — A  portion  of  Muskoday  Indian  Reserve  containing  3,200 
acres  was  subdivided  into  farm  lots  to  be  leased  to  white  farmers  for  the  benefit 
of  the  Indians. 

Ontario. — Snake  Island  in  Lake  Simcoe,  forming  part  of  Georgina  Islands 
Indian  Reserve  and  containing  338  acres,  was  subdivided  into  summer  residence 
sites  to  be  leased  for  the  benefit  of  the  Indians,  and  levelling  operations  were 
carried  out  on  Georgina  Island  for  drainage  purposes. 

Extensive  control  surveys  and  other  miscellaneous  surveys  were  carried 
out  on  Manitoulin  Island.  Subdivision  surveys  were  also  made  on  Walpole 
Island  and  Tyendinaga  Indian  Reserves. 
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Quebec. — The  boundaries  of  a  500-acre  wood  lot  were  surveyed  for  the 
Indians  of  Oka  Indian  Reserve  in  Deux  Montagnes  County. 

New  Brunswick. — At  the  request  of  the  Lands,  Parks  and  Forests  Branch, 
a  survey  was  made  of  the  boundaries  of  Beaver  Ordnance  Land  Reserve  in 
Charlotte  County. 

OFFICE   WORK 

In  addition  to  the  preparation  of  the  instructions  for  the  above-listed 
surveys  and  the  examination  of  plans,  field  notes,  and  other  returns  relative  to 
them,  the  usual  routine  work  of  preparing  descriptions,  reports,  plans,  and 
sketches  relating  to  surveys  affecting  many  of  the  over  2,200  Indian  reserves  in 
Canada,  and  to  the  extensive  surveys  carried  out  in  the  Prairie  Provinces  by  this 
Department  prior  to  the  transfer  of  the  natural  resources,  was  continued. 

Two  hundred  and  seventy-two  descriptions  for  insertion  in  legal  transfers 
were  prepared;  48  new  plans  were  drawn  and  129  additional  plans,  including 
27  plans  of  mineral  claim  surveys,  were  examined  and  checked;  3,017  blue  prints 
or  photostat  copies  from  plans  or  field  notes  were  reciuisitioned  and  sent  out; 
additional  information  was  added  to  861  plans  and  maps,  and  1,452  letters  or 
memoranda  relating  to  surveys  were  prepared  for  the  Surveyor  General's 
signature. 

The  boundaries  of  all  Indian  Agencies,  Treaties,  Hunting  and  Fur  Preserves, 
and  Indian  populations  ("1944  census)  were  inserted  on  nine  large-scale  maps  for 
use  of  the  Parliamentary  Committee  inquiring  into  Indian  affairs. 

Approximately  90  per  cent  of  all  surveyed  mineral  claims  in  the  Northwest 
Territories  were  accurately  compiled  on  31  sheets  (scale  1,000  feet  to  an  inch)  for 
administrative  purposes,  and  a  similar  compilation  to  consist  of  33  base  sheets 
showing  all  surveyed  and  unsurveyed  claims  in  Yukon  Territory  was  commenced. 

Air  Photogrammetry 

The  Air  Photogrammetry  Division  was  primarily  employed  on  plotting  the 
planimetry  from  trimetrogon  air  photographs  for  aeronautical  charts,  published 
on  a  scale  of  8  miles  to  1  inch. 

The  square  mileage  output  was  increased  by  33  per  cent  over  the  preceding 
year,  from  134,198  to  177,339  square  miles.  This  improvement  in  production  is 
attributable  to  progress  in  staff  efficiency,  added  experience,  and  new  devices 
for  improved  technique  which  shortened  several  phases  of  the  work. 

The  following  table  is  a  summary  of  the  work  performed: 

Siheet  No.  Name  Area  Plotted 

74  NW.  Lake  Athabaska    9,486  sq.  mi. 

74  NE.  Black  Lake    6.325    " 

74i  SE,.  Mudjatiik-Geikie     9.489    " 

23  SE.  Asbuanipi 4,360    " 

13  SW.  North  West  River 23.000    " 

la  NE.  Harrington-Belle    Isle    13,800    « 

23  NW.  Kaniapiskau     15.669    " 

22  NW.  Pletipi    23,220    " 

13  SE.  Battle  Harboiir-Cartwrigbt    26,650    " 

23  SW.  Niehicun     22.200    " 

54  NW.      Churobill    10.500    " 

55  SW.       Eskimo  Point  12,640    " 


r  Total   177,339    "     " 

I 

i  Eight  operation  maps  covering  a  total  area  of  695,000  square  miles  were 

(  prepared  for  the  1947  tricamera   (trimetrogon)   photographic  program;  5  were 

i  prepared  for  vertical  photography. 

I  Trimetrogon  air  photographs  received,  indexed,  and  filed  numbered  27,231, 

'  and  cover  one-quarter  milhon  square  miles. 
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Two  thousand  vertical  air  photographs  were  also  received,  indexed,  and  filed. 
These  cover  13  Indian  reserves. 

A  map  of  Caughnawaga  Indian  Reserve  showing  all  detail  was  made  from 
vertical  air  photographs  for  the  Indian  Affairs  Branch  of  the  Department. 

A  complete  volume  of  indices,  showing  all  trimetrogon  air  photography  in 
Canada  by  the  U.S.A.A.F.  during  the  late  war,  was  compiled. 

Complete  indices  of  all  the  Canadian  8-mile  sheets  were  prepared  and 
mounted.  They  total  221,  and  show  all  Canadian  trimetrogon  air  photography 
to  date. 

General  training  and  instruction  of  old  and  new  personnel  progressed 
favourably  throughout  the  year.  At  its  close,  the  staff  totalled  22.  Seven  tech- 
nicians resigned  during  the  year,  and  8  new  ones  were  engaged. 

No  additional  instrumental  equipment  was  purchased  during  the  year. 

Research. — A  nomographic  device  which  reduces  the  time  formerly  spent 
on  the  scale-factoring  phase  of  the  work  by  75  per  cent,  with  attendant  improved 
accuracy,  was  computed  and  drawn,  as  was  a  nomographic  device  whereby 
the  adjustment  of  all  triangulated  and  other  resected  secondary  points  can  be 
speedily  and  accurately  carried  out.  The  saving  in  time  in  this  phase  of  the 
work  is  33  per  cent.  It  is  hoped  to  translate  both  these  devices  into  metal 
machines.  Further  studies  in  print  distortion  resulted  in  the  compilation  of 
tables  to  simplify  the  corrections  to  photo  measurements  in  the  photo  analysis 
phase  of  the  work". 

Forty-eight  transverse  mercator  projections  on  linen  were  computed  and 
drawn  on  the  1-mile  scale.  Each  minute  quadrangle  was  shown,  together  with 
a  10-second  subdivision.  These  were  for  the  purpose  of  plotting,  on  the  lay  down 
projection,  astronomically  observed  control  points  and  others  of  given  latitude 
and  longitude.  The  device  saves  66  per  cent  in  time  and  has  a  record  of  no 
errors  to  date.  An  error  in  plotting  an  astro  control  point  has  far-reaching 
complicated  effects,  difficult  and  laborious  to  rectify.  Lengthy  computations  were 
made,  resulting  in  1,200  drawings  on  transparencies — an  ingenious  device  for  pro- 
jecting horizontal  images  from  an  oblique  photo  so  that  the  standard  type  of 
portable  oblique  sketchmaster  is  readily  adapted  to  project  a  small-scale  horizon- 
tal image  from  a  large-scale  oblique  photograph,  exposed  at  as  low  an  altitude 
as  8,000  feet. 

A  nomographic  drawing  and  accompanying  table  were  set  up  whereby 
meridian  flight  lines  may  be  drawn  on  a  16-mile  operational  map  in  the  field  or 
in  the  office  expeditiously,  so  that  flight  spacing  at  all  altitudes  from  8,000  to 
20,000  may  be  read  off  for  all  latitudes  from  48°  to  72°  and  laid  down  in  accord- 
ance with  the  accepted  limits  of  clear  plotting. 

A  camera  perspective  sight  was  built  about  an  old  lens,  and  a  table  com- 
puted to  be  read  in  conjunction  with  the  sight  readings  whereby  the  horizontal 
distance  from  the  plumb  point  of  the  aircraft  to  any  ground  object  the  image 
of  which  appears  on  the  ground  glass  of  the  sight  can  be  determined  in  10  seconds. 
This  instrument  was  devised  for  the  use  of  navigators  of  trimetrogon  and  vertical 
photographic  aircraft.  Two  test  flights  were  made  with  the  rough  mock-up  with 
gratifying  results.  The  invention  has  been  passed  to  the  Research  Committee  of 
the  National  Research  Council  for  examination. 

Mapping 

field  work 

British  Columbia. — During  the  field  season  of  1946,  three  parties  were 
engaged  in  making  surveys  for  topographic  plans  in  the  basin  of  the  Columbia 
River.  This  work  was  undertaken  for  the  International  Columbia  River  Engineer- 
ing Board,  Canadian  Section,  in  order  to  investigate  the  possibility  of  a  more 
advantageous  use  of  the  water  of  the  Columbia  River  system. 
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One  party  completed  the  survey  of  the  Kootenay  River  between  the  Inter- 
national Boundary  and  Kootenay  Lake.  The  requirements  for  this  survey  called 
for  20-fo()t  contours  from  lake  surface  to  the  1,800-foot  level  with  2-foot  contours 
on  those  flat  bottom  lands  considered  to  have  a  high  present  or  potential  agricul- 
tural value.  Underwater  contours  were  also  obtained  where  the  depth  of  water 
did  not  exceed  five  feet.  Six  maps  on  the  scale  of  1,000  feet  to  one  inch  will  be 
issued  covering  this  section,  which  covers  an  area  of  65  square  miles. 

A  second  party  was  engaged  on  the  survey  of  Kootenay  Lake,  including  the 
West  Arm,  in  order  to  obtain  information  sufficient  for  the  preparation  of  six 
contoured  plans  on  the  scale  of  two  inches  to  one  mile  showing  20-foot  contours 
ti^om  the  lake  surface  to  the  1,800-foot  level,  with  supplementary  data  to  show 
10-foot  contours  on  the  flatter  areas  where  the  scale  of  mapping  would  permit, 
and  5-foot  contours  between  1,740-  and  1,770-foot  levels  around  the  West  Arm 
from  the  main  lake  to  Corra  Linn  Dam,  the  settled  areas  in  vicinity  of  Kaslo, 
and  the  flats  at  the  north  end  of  the  lake  near  Argenta.  Underwater  contours 
were  also  secured  for  the  1,740-  and  1,745-foot  contours.  This  party  also  made  a 
survey  of  that  portion  of  the  Columbia  River  between  Birchbank  and  Syringa 
Creek. 

A  third  party  was  engaged  along  the  Upper  Kootenay  River  and  tributaries, 
between  the  International  Boundary  and  Elk  River,  on  a  reconnaissance  survey 
for  the  preparation  of  plans  showing  20-foot  contours  generally  between  the  river 
and  the  3,000-foot  level. 

This  work  is  to  be  continued  in  1947. 

Manitoba. — Field  revision  of  the  8-mile  aeronautical  sheet  Indian  Head- 
Brandon  was  carried  out,  and  those  areas  which  were  considered  inadequately 
mapped  were  examined  and  revised. 

Quebec. — Field  revision  of  the  8-mile  aeronautical  chart  Parent-Three 
Rivers  was  put  in  hand  and  considerable  new  information  was  obtained  and 
assembled  for  revision  of  the  southeastern  portion. 

It  is  proposed  to  complete  the  examination  and  revision  of  this  sheet  during 
1947. 

Office  AVork 

Aeronautical  Charts. — The  production  of  the  aeronautical  charts  of  the 
National  Topographic  Series  continued  to  be  the  major  activity  of  the  Mapping 
Division.  These  8-mile  sheets  incorporating  all  available  information  suitable 
to  the  scale,  and  covering  the  whole  of  Canada,  have  proven  to  be  as  serviceable 
to  peace-time  needs  as  they  were  essential  during  the  war.  Over  214,000  copies 
were  printed  during  the  fiscal  year,  an  increase  of  275  per  cent  over  1945-46. 

The  revision  of  these  sheets  keeps  pace  with  the  acquisition  of  additional 
information  from  new  photography.  There  is  thus  a  constant  process  of  revision 
which  is  applied  to  those  sheets  of  which  the  base  stock  shows  signs  of  depletion. 

The  aeronautical  editions  have  the  air  information  shown  by  an  overprint 
in  magenta  colour.  The  changes  and  developments  in  this  information  require 
new  plates  more  often.  In  the  case  of  the  more  active  sheets,  a  revision  every 
year  is  contemplated. 

Four  standard  sheets  showing  hypsometric  tints  and  22  preliminary  sheets 
in  two  and  three  colours  were  revised.  In  addition,  limited  corrections  possible 
on  the  printing  plates  were  made  for  27  maps. 

Revision  of  the  air  information  by  correcting  the  magneta  overprints  was 
made  on  160  eight-mile  charts. 

Eight  aeronautical  charts  along  the  Pacific  Coast  between  latitudes  44°  and 
57°.  drawn  on  the  Mercator  projection  on  the  scale  of  1:1,000,000  were  especially 
prepared  for  the  Royal  Canadian  Naval  Service.  These  charts  were  designed  for 
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use  in  contact  flying  by  aircraft  operating  from  an  aircraft  carrier.  Each  chart 
is  17  inches  square  and  shows  the  topography  in  black,  the  air  information  in 
magenta,  and  the  relief  in  graded  tints  of  blue. 

Using  the  100-mile  map  as  a  base,  and  enlarging  to  1:5,000,000,  the  staff 
prepared  a  chart  showing  the  airways  and  air  routes  across  Canada  for  the  World 
Air  Planning  Chart  series  for  Pro\^sional  International  Civil  Aviation  Organi- 
zation. This  chart  also  shows  the  index  to  the  aeronautical  charts  in  green,  and 
air  information  in  red. 

A  map  of  the  Canadian  Arctic  regions  on  a  Modified  Lambert  Conformai 
Projection  was  drawn  and  printed  for  the  Associate  Committee  on  Aeronautical 
Research. 

Two  new  aeronautical  charts  on  the  1:1,000,000  scale,  according  to  Provi- 
sional International  Civil  Aviation  Organization  specifications,  were  put  in  hand. 

Using  the  eight-mile  index  to  the  National  Topographic  Series,  the  staff 
prepared  a  new  index  to  the  aeronautical  editions.  On  this  index,  the  new  air 
editions  are  indicated  by  a  narrow  red  band  in  the  upper  left  hand  corner  of  the 
sheet.   This  index  is  revised  and  issued  every  two  months. 

Recommendations  and  specifications  for  the  construction  of  1:1,000,000, 
1:500,000,  and  approach  and  landing  charts  were  prepared  and  submitted  to 
the  Inter-departmental  Committee  on  Air  Charting  for  submission  to  the  Pro- 
visional International  Civil  Aviation  Organization  meeting  at  Montreal. 

Canada  Air  Pilot. — This  publication  combines  the  publications  previously 
issued  by  the  R.C.A.F.  listing  data  on  aerodromes,  airways,  and  radio  aids  to 
air  navigation.  Coverage  extends  over  Canada,  Newfoundland,  Labrador,  and 
adjacent  areas  of  the  United  States  and  Alaska. 

It  now  consists  of  two  volumes:  Volume  One,  Western  Region,  covering  the 
area  between  the  Pacific  Coast  and  AVinnipeg;  Volume  Two,  covering  the  Eastern 
Region  from  Winnipeg  to  Newfoundland.  The  compilation,  production,  and  dis- 
tribution of  these  volumes  are  now  undertaken  by  the  Map  Service  under  the 
authority  of  the  Department  of  Transport. 

Each  volume  consists  of  approximately  220  loose-leafs  sheets  in  a  soft 
leatherette  binding,  measuring  about  10^  inches  by  8  inches. 

Included  in  the  manual  are  Radio  Facility  Charts  showing  the  airways 
and  radio  aids,  locations  of  all  land  and  water  aerodromes  together  with  photo- 
graphs, sketches,  and  full  details  regarding  the  position,  altitude,  lighting, 
obstructions,  weather  service,  ground  facilities,  mooring  facilities,  etc.,  of  each. 

The  price  of  each  volume  is  $5,  which  includes  one  year  of  amendment 
service;  after  the  first  year  this  amendment  service  is  $3  per  volume.  This 
amendment  service,  which  is  performed  by  the  Map  Service,  is  designed  to  bring 
each  volume  up  to  date  every  two  weeks. 

Topographic  Maps. — The  following  revisions  of  the  National  Topographic 
Series  were  made  when  current  stocks  were  exhausted:  One  1-mile  map;  four 
2-mile  maps;  and  eleven  4-mile  maps.  Two  new  4-mile  maps  were  compiled. 
These  are  designed  to  replace  sectional  sheets  which  are  out  of  print. 

Two  8-mile  topographic  editions  were  prepared  as  a  commencement  towards 
providing  topographic  editions  for  the  8-mile  series  wherever  it  is  thought 
desirable. 

The  3-mile  Sectional  Map  Series  which  covers  the  prairie  part  of  the  three 
western  provinces  still  retains  a  great  deal  of  popularity.  It  is  the  policy  to 
gradually  eliminate  this  series,  by  replacing  the  marginal  sheets  with  4-mile 
sheets  of  the  National  Topographic  Series,  but  in  the  meantime  the  more  popular 
sheets  must  be  kept  in  stock.    During  the  year  three  sheets  were  revised. 
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Work  was  continued  on  the  major  task  of  producing  a  new  map  of  Canada 
on  a  scale  of  64  miles  to  1  inch.     This  map  will  be  published  during  1947. 

Maps  of  Canada's  National  Parks  are  published  by  this  Service.  The  Jasper 
Park  south  sheet  and  the  Banff  Park  map  were  revised.  In  addition,  a  new 
compilation  was  prepared  from  the  8-mile  aeronautical  sheets  to  replace  the  old 
Wood  Buffalo  Park  map,  the  stock  of  which  had  become  exhausted. 

Work  was  resumed  on  a  new  map  of  southern  Manitoba,  scale  16  miles  to  1 
inch,  which  had  been  interrupted  by  the  war.  This  sheet  is  designed  to  serve  as 
a  companion  map  to  the  Manitoba  North  map,  on  the  same  scale,  which  was 
produced  in  1938. 

Special  Maps. — In  order  to  record  trappers'  leases  in  Canada's  northland,  a 
number  of  special  maps  on  the  scale  of  three  and  four  miles  were  prepared  for 
the  Bureau  of  Northwest  Territories  and  Yukon  Affairs. 

For  the  purpose  of  registering  mining  claims,  special  maps  of  areas  in  the 
Northwest  Territories  and  Yukon  over  which  mining  claims  have  been  staked 
were  prepared. 

Elextoral  Maps. — In  anticipation  of  and  preparation  for  a  Redistribution 
Bill,  a  quickened  interest  was  shown  in  electoral  maps,  and  the  demand  for  copies 
increased.  When  the  new  Representation  Act  becomes  law,  new  compilations  will 
have  to  be  made,  and  a  great  increase  is  expected  in  this  work  during  the  next 
few  months. 

Azimuthal  Equidistant  Projections. — A  request  from  the  Department  of 
National  Defence  for  an  Azimuthal  Equidistant  Projection  of  the  World,  having 
a  designated  pole  projection  at  Churchill,  was  handled.  This  Service  computed 
the  co-ordinates  and  the  Hydrographie  Service  drew  the  projection. 

General  Activities. — Routine  work  of  the  office  included  the  supplying  of 
information  regarding  areas,  and  lineal  measurements  for  the  Canada  Year  Book, 
official  air  line  distances  for  air  mail  contracts,  latitude  and  longitude,  magnetic 
declination,  and  elevations  of  designated  points,  as  well  as  descriptions  and 
values  of  miscellaneous  survey  monuments  and  cadastral  control  points. 

The  preparation  of  nomenclature  for  the  maps  issued  by  this  Service  and. 
charts  issued  by  the  Hydrographie  Service,  and  its  presentation  to  the  Geographic 
Board,  constituted  an  operation  of  unusual  importance  during  this  year  because 
of  the  work  done  on  over  10,000  names  for  the  new  map  of  Canada  which  was 
compiled.  In  addition,  all  map  names  submitted  by  other  organizations  to  the 
Geographic  Board  were  checked  and  reviewed  for  the  Executive  Committee  of 
the  Board. 

This  Division  also  co-operates  with  other  mapping  organizations  in  exchang- 
ing information.  During  the  year  many  requests  were  dealt  with.  About  500 
maps  and  plans  were  received  and  indexed  in  the  Map  Library. 

Owing  to  the  variations  in  the  areas,  scales,  and  purposes  of  the  maps  dealt 
with,  the  determination  of  the  projections  best  adapted  to  individual  cases 
becomes  most  important.  In  this  connection,  investigations  were  carried  out  to 
decide  the  projection  best  suited  to  the  extension  of  the  64-mile  map  of  Canada 
to  the  North  Pole.  Certain  characteristics  of  the  Transverse  Mercator  Projec- 
tion were  carefully  studied. 

Investigation  of  the  method  of  determining  ground  elevations  from  the  air 
by  means  of  radio  altimeters,  started  in  May,  1943,  was  continued.  Interest  in 
this  subject  is  quite  active  and  the  project  has  been  referred  to  the  Associate 
Committee  on  Survey  Research.  Under  the  sponsorship  of  this  Committee,  the 
National  Research  Council  has  undertaken  the  development  of  a  suitable 
instrument  and  is  being  assisted  in  every  way  possible  by  officers  of  this  Service, 
Results  to  date  are  very  encouraging. 
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Survey  Records  and  Distribution 

The  Survey  Records  and  Distribution  Division  has  charge  of  the  registra- 
tion and  recording  of  all  survey  notes  and  plans  affecting  Dominion  lands  and 
the  distribution  of  topographical  and  geographical  maps,  aeronautical  charts, 
publications,  and  official  plans. 

The  main  work  of  the  Division  is  complying  with  requests  from  Govern- 
ment agencies  and  the  public.  In  addition  to  dealing  with  correspondence  and 
serving  many  \asitors,  the  staff  keep  records,  compile  indexes,  lists,  and  cata- 
logues, make  inventories,  estimates,  and  reports,  receive,  arrange,  store,  and  ship 
maps,  and  handle  the  many  thousands  of  official  survey  records. 

In  dealing  with  32,055  letters  and  requests  received  during  the  year,  the 
Division  distributed  335,423  maps  and  aeronautical  charts,  3,767  publications, 
and  9,583  official  plans.  Up  to  the  end  of  the  fiscal  year,  22,465  books  of  survey 
notes  and  40,334  plans  were  placed  on  record.  In  dealing  with  survey  records, 
881  technical  requests  were  received. 

The  total  distribution  of  maps,  plans,  and  publications  for  1946-47  was 
348,773,  which  was  130  per  cent  greater  than  any  previous  distribution  during 
a  peace-time  year. 

From  April  1,  1926,  when  records  were  first  kept,  up  to  March  31,  1947 
(21  years)  this  Division  has  dealt  with  432,721  requests  and  distributed  7,191,952 
maps,  aeronautical  charts,  plans,  and  publications. 

The  decline  in  volume  of  distribution  from  the  peak  of  1,861,963  in  1943-44 
to  the  present  level  represents  the  diminished  demands  of  the  armed  ser\dces. 

During  the  past  year,  the  number  of  requests  averaged  over  100  for  each 
working  day.  The  total  number  received  showed  an  increase  of  50  per  cent 
over  the  previous  year,  and  was  the  largest  ever  received  in  this  Division  in  any 
one  year. 

In  view  of  the  absence  of  publicity,  because  press  articles  have  not  been 
issued  since  1939,  the  increase  shown  is  due  solely  to  the  needs  of  many  thousands 
engaged  in  administrative,  industrial,  and  recreational  activities  who  have  sought 
and  utilized  the  service  provided  by  this  office. 

The  standard  price  of  the  maps  and  aeronautical  charts  is  25  cents  per 
sheet.  In  a  few  cases,  the  prices  are  slightly  more  or  less  than  the  standard 
rate. 

Agents  who  handle  the  maps  on  a  resale  basis  are  allowed  40  per  cent  dis- 
count off  the  list  price.  In  the  case  of  an  educational  institution  under  the  control 
of  a  provincial  department  of  education  that  requires  quantities  of  maps  for 
teaching  geography  it  is  the  practice  of  the  office  to  allow  a  40  per  cent  discount 
off  the  list  price. 

As  $27,995.06  was  collected  in  the  past  year  from  the  sale  of  maps  and  aero- 
nautical charts,  it  will  be  seen  that  over  one-third  of  the  maps  distributed  were 
paid  for  and  the  remaining  two-thirds  were  issued  free  of  charge.  The  free  issues 
went  to  Federal  and  provincial  administrative  offices  and  to  educational 
institutions. 

At  present  the  stock  of  maps,  charts,  and  official  plans  consists  of  nearly 
11,000  items.  As  in  the  past,  a  constant  inventory  is  kept,  and  requests  for 
reprints  and  estimates  for  future  requirements  are  made. 

Various  sheets  of  the  National  Topographic  Series  published  by  the  Army 
Survey  Establishment  RCE  (Geographic  Section,  General  Staff)  Department 
of  National  Defence,  were  distributed  to  the  number  of  44,463. 

The  geographical  and  topographical  sheets  produced  by  the  Bureau  of 
Geology  and  Topography  were  also  stocked.  The  revised  graphical  indexes  to 
sheets  of  the  National  Topographic  Series  and  the  index  to  aeronautical  charts, 
issued  bi-monthly,  were  distributed. 
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As  the  stocks  of  maps  are  always  expanding  and  as  the  space  available  is 
limited,  it  is  not  possible  to  assemble  the  huge  volume  of  maps  in  one  place.  At 
present  the  stocks  are  scattered  in  six  rooms  in  three  connected  buildings.  The 
dispersal  of  supplies  is  a  major  handicap  in  the  work  of  the  Division  and  a  cause 
of  delay  in  filling  orders. 

Draughting 

In  the  Draughting  Division  during  the  fiscal  year  the  finished  drawings  of  2 
standard  and  23  preliminary  8-mile  aeronautical  charts  were  revised  for  new 
editions,  and  10  minute  grids,  according  to  the  new  plan  of  showing  graticules, 
were  drawn  for  overprinting  on  8  charts  of  this  series. 

Eighteen  drawings  were  corrected  and  revised  for  new  editions  of  the 
1-,  2-,  3-,  and  4-mile  scale  topographic  maps. 

The  projections  were  laid  down  and  the  drawings  made  for  8  Royal  Cana- 
dian Navy  air  navigation  charts,  including  air  information  overprinting  plates. 

A  projection  was  drawn  for  the  64-mile  Map  of  Canada,  the  draughting  of 
which  is  nearing  completion.  Two  maps  of  the  Columbia  River  Project  (Sheets 
1  and  2)  were  completed,  and  projections  made  and  draughting  commenced  on  3 
other  maps  of  this  series.  The  drawings  for  the  Athabaska  River  1:1,000,000 
aeronautical  chart  and  the  Northern  Canada  (West  Part)  chart  at  the  35-mile 
scale  were  completed. 

Twenty-one  new  township  plans  were  drawn,  and  7  maps  were  compiled 
and  drawn  for  the  National  Parks  Bureau  to  be  used  in  their  pubhcations. 

One  hundred  and  sixty  drawings  for  the  magenta  overprints  showing  aero- 
nautical information  for  air  editions  of  the  8-mile  series  were  revised  and 
corrected. 

Sixty-three  tracings  for  indexing  mining  claims  were  drawn  for  the  Bureau 
of  the  Northwest  Territories  and  Yukon  Affairs,  and  a  large  scale  map  (black 
and  red)  of  the  Canadian  Arctic  Regions  was  drawn. 

Three  draughtsmen  and  one  compositor  were  employed  revising  and  cor- 
recting the  Canada  Air  Pilot. 

Photo-Mechanical 

The  work  performed  in  the  Photo  ]Mechanical  Division  included:  wet  plate 
negatives,  1,619;  photolithographic  plates,  774;  photographic  prints,  5,032; 
Vandyke  prints,  3,763;  vandyke  printing,  7,646  square  feet;  blue-printing,  207,- 
525  square  feet;  photostat  work  10,867  sheets.  As  usual,  much  of  this  work  was 
done  for  other  branches  and  for  other  departments. 

Lithography 

The  endeavour  to  continue  operating  all  printing  equipment  at  sustained 
high  pressure  for  another  year  resulted  in  several  mechanical  and  power  unit 
breakdowns.  This  office  is  indebted  to  the  King's  Printer  for  his  co-operation  in 
affording  the  services  of  his  chief  mechanic  and  stafï  when  repairs  were  urgently 
required.  Including  many  minor  jobs,  the  transferring  press  was  overhauled  and 
reconstructed  and  a  spare  set  of  damping  rollers  was  machined  and  fitted  from 
old  salvage  stock.  Throughout  the  war,  the  Department  of  Public  Works  was 
unable  to  give  the  services  requested  due  to  lack  of  materials  and  skilled  labour. 
This  condition  no  longer  exists,  and  recently  several  long  standing  requisitions 
for  necessary  work  have  at  last  been  efficiently  taken  care  of.  The  hope  that 
printing  supplies  would  be  back  to  normal  this  year  was  not  fulfilled.  Ink  manu- 
facturers still  report  difficulty  in  procuring  certain  pigments  and  warn  that  costs 
of  all  materials  are  climbing  rapidly.  Florida  sponges  were  unobtainable  owing 
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to  disease  in  the  sponge  beds  and  an  inferior  Mediterranean  type  had  to  be 
accepted.  Owing  to  certain  farsighted  action  taken  during  the  war  years,  the 
stock  of  zinc  printing  plates  was  adequate.  However,  there  is  difficulty  in 
obtaining  rolled  aluminum  plates  used  for  mounting  original  drawings.  As 
referred  to  in  last  year's  report,  this  office  is  still  contending  with  unsatisfactory 
conditions  for  control  of  stretch  and  ripple,  especially  in  the  cheaper  grades  of 
paper  stock.  The  printing  facilities  available  are  insufficient  to  accomphsh  all 
the  work  required. 

The  total  number  of  maps,  charts,  and  miscellaneous  jobs  printed  in  this 
office  during  the  fiscal  year  was  368,  the  number  of  copies  printed  being  441,035. 
These  figures  are  about  22  per  cent  and  29  per  cent  higher  respectively,  than  the 
corresponding  figures  for  last  year,  and,  although  lower  than  those  at  the  peak 
of  production  during  the  war  years,  are  nearly  68  per  cent  higher  than  the 
average  production  figures  for  pre-war  years. 

Details  of  the  printing  done  in  1946-47  are  as  follows: 

Maps  Total 

published  Copies 

New   maps   printed    37  10,230 

Maps  reproduced    2  500 

Maps    revised    62  105,035 

Maps    reprinted     150  229,165 

Hydrographie    charts    94  83,755 

Miscellaneous     23  12,350 

Total     368  441,035 

In  addition,  203  plates  showing  aeronautical  data  were  overprinted  in 
magenta  colour  on  97,690  copies  of  air  edition  bases,  and  18  plates  showing  other 
information  were  overprinted  on  25,405  copies  of  other  maps.  The  total  number 
of  impressions  required  to  produce  the  maps  printed  during  the  year  was  1,643,- 
335,  an  increase  of  more  than  40  per  cent  over  last  year's  figure. 

An  analysis  of  the  year's  work  shows  that  of  the  1-,  2-,  4-,  and  8-mile  maps 
of  the  National  Topographic  Series  51  were  revised  and  99  were  reprinted;  of 
these  the  great  majority  were  aeronautical  charts.  Twenty-six  other  maps  and 
52  township  or  settlement  plans  were  printed,  of  which  about  half  were  new;  they 
include  the  Athabaska  River  sheet,  the  first  of  the  World  Aeronautical  Chart 
series  to  be  issued  by  this  Service. 

Board  of  Examiners  for  Dominion  Land  Surveyors 

The  Board  of  Examiners  for  Dominion  Land  Surveyors  held  one  meeting 
during  the  year.  This  was  the  regular  annual  meeting  called  for  by  Section  9 
of  the  Dominion  Lands  Surveys  Act.  It  began  on  February  10,  1947,  and  lasted 
until  March  31,  1947,  During  this  meeting,  examinations  were  held  at  Ottawa, 
Winnipeg,  Saskatoon,  and  Edmonton.  Fifty-seven  candidates  presented  them- 
selves at  the  examinations.  Of  these,  55  tried  the  preliminary  examination,  one 
tried  the  final  examination,  and  one  tried  the  examination  for  certificate  of 
Dominion  Topographical  Surveyor. 

Four  candidates  were  successful  in  the  preliminary  examination  and  one  in 
the  final  examination. 

One  commission  was  issued  to  a  candidate  who  had  passed  the  final  exam- 
ination and  had  furnished  oaths  of  office  and  allegiance  and  bond  for  the  sum 
of  $1,000,  as  required  by  Section  25  of  the  Dominion  Lands  Surveys  Act. 

Five  certificates  of  preliminary  examination  were  issued  to  successful  can- 
didates who  had  complied  with  the  requirements  of  the  Act. 

One  Dominion  standard  measure  of  length  was  issued  to  a  Dominion  land 
surveyor. 


INDIAN  AFFAIRS  BRANCH 

R.  A.  HOEY,  DIRECTOR 

Conditions  among  Canadian  Indians  during  the  past  year  have  been 
determined  to  a  large  extent  by  the  diversity  of  employment  opportunities  and 
by  the  environment  in  which  the  numerous  scattered  groups  found  themselves. 
Indians  engaged  in  agricultural,  stock  raising,  and  lumbering  pursuits  generally 
enjoyed  satisfactory  returns.  There  were  some  favourable  reports  from  Indian 
commercial  fishermen  though  in  a  few  areas  the  runs  of  fish  were  lighter  than 
for  the  previous  year.  Indians  who  trapped  on  fur  conservation  areas  realized 
good  returns,  but  those  who  carried  on  operations  in  unorganized  trapping 
regions  reported  a  serious  scarcity  of  furs  which,  combined  with  greatly  reduced 
market  prices,  resulted  in  a  disappointing  season.  Indians  living  near  large 
urban  industrial  centres  were  employed  to  the  same  extent  as  during  war  years. 

A  major  step  forward  in  improving  the  efficiency  of  Indian  Affairs  adminis- 
tration in  the  field  was  the  production  of  an  Indian  Agent's  manual  covering 
all  aspects  of  the  responsibilities  of  a  Canadian  Indian  agent.  This  is  the  first 
time  in  the  long  history  of  administration  of  Indian  affairs  in  Canada  that  such 
a  manual  has  been  available  for  reference  by  the  field  staff. 

A  reorganization  of  field  staff,  designed  to  meet  the  increased  responsi- 
bilities and  obligations  of  Indian  agents  and  their  assistants,  was  commenced 
during  the  year  under  review. 

Another  important  advancement  during  the  year  was  the  recognition  of 
Indian  school  teachers  as  permanent  civil  servants  for  purposes  of  salaries, 
superannuation,  and  other  benefits. 

Housing  programs,  medical  services,  and  general  welfare  training  projects 
were  commenced  wherever  materials  and  facilities  could  be  secured.  Reports 
continue  to  come  in  regarding  the  benefits  resulting,  particularly  to  Indian 
children,  from  the  introduction  of  Family  Allowances. 

Generally,  the  economic,  social,  and  cultural  progress  of  Canadian  Indians 
kept  pace  with  that  of  others  living  in  similar  environments  throughout  the 
country. 

Population 

The  quinquennial  census  of  the  Indian  population  was  taken  in  1944.  The 
records  of  the  Branch  indicate  that  there  has  been  a  slow  but  steady  increase  in 
the  population  from  year  to  year. 

The  following  table  shows  the  number  of  Indians  by  provinces  according  to 
the  1944  census:— 

Province  Populatiou 

Alberta    12.441 

British    Columbia     25  515 

Manitoba [  15'933 

New  Brunswick    2,047 

Northwest   Territories    3  816 

Nova   Scotia    2  364 

Ontario    32J421 

Prince  Edward  Island   266 

Quebec     M,194 

Saskatchewan     14,158 

Yukon    ; 1^531 

Total  Indian  population ,' 125,686 
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A  more  detailed  statement  giving  statistics  of  the  Indian  population  under 
the  headings  of  religion,  age,  and  sex  in  the  various  provinces  will  be  found  in 
Table  1  on  page  231. 

Progress  During  the  Year 
the  yukon  and  northwest  territories 

Yukon. — An  adverse  event  of  considerable  economic  consequence  attracted 
world-wide  notoriety  during  the  first  quarter  of  1947.  A  cold  wave,  beginning 
around  the  middle  of  January,  blanketed  the  entire  Yukon  for  almost  four 
weeks,  and  at  Snag  the  all-time  North  American  minimum  was  shattered  when 
a  temperature  of  84  degrees  below  zero  was  officially  recorded.  Game  suffered 
considerably,  a  heavy  toll  being  taken  on  rabbits  and  muskrats,  while  most 
predators  holed  up  during  the  extreme  weather.  Reports  reached  the  agency 
of  entire  dog  teams  succumbing  to  the  unprecedented  cold,  leaving  Indians 
without  any  means  whatever  of  transportation.  Trappers  were  unable  to  leave 
their  cabins,  while  elderly  indigent  Indians  were  reduced  to  the  lowest  depths 
of  sustenance. 

Fort  Simpson. — Fishing  at  Great  Slave  Lake  was  again  successful  this  year, 
allowing  the  Indians  to  sell  some  commercially  and  keep  adequate  stocks  for  their 
own  use.  Meat  was  again  very  plentiful  but  fur-bearing  animals  of  all  kinds  were 
scarce.  Interest  in  gardening  was  kept  up  with  the  result  that  many  Indians 
produced  vegetables  to  last  their  families  almost  through  the  winter. 

Fort  Resolution. — The  medical  officer  at  this  agency  made  numerous 
visits  by  plane  throughout  the  region  to  Indians  requiring  emergency  services. 
Constant  clinic,  hospital,  and  private  home  services  were  rendered  Indians  in 
accordance  with  a  full  and  active  schedule,  organized  to  serve  the  Indians  of 
this  region. 

Fort  Norman. — Fishing  at  Aklavik  and  Great  Bear  Lake  was  reasonably 
successful,  but  disappointing  at  Fort  Good  Hope  and  Arctic  Red  River.  The  estab- 
lishment of  a  day  school  at  Fort  McPherson  has  been  welcomed  and  is  operating 
at  capacity.  The  campaign  to  X-ray  Indians  throughout  the  region  has  progressed 
well — approximately  half  the  population  of  the  Mackenzie  Delta  have  been 
served,  with  interesting  results  to  be  reported  upon  more  fully  at  a  later  date. 

BRITISH  COLUMBIA 

The  Indians  of  British  Columbia  have,  on  the  whole,  continued  to  improve 
their  lot.  Opportunities  for  employment  at  high  wages  prevailed  throughout  the 
Province.  The  returns  from  trapping  and  fishing  were  lower  than  for  the 
previous  year,  owing  to  a  decrease  in  fur  prices  and  to  light  runs  of  fish, 
particularly  in  the  northern  districts.  As  in  1945,  the  spring  was  late  and 
seeding  was  not  completed  in  some  areas  until  the  end  of  May. 

There  was  the  usual  seasonal  movement  of  workers  from  the  lower  Fraser 
Valley,  lower  mainland  coast,  and  the  southern  part  of  Vancouver  Island  to 
the  berry  fields  of  the  United  States. 

Health. — The  year  under  review  was  marked  by  a  substantial  extension 
of  Indian  Health  Services.  Hospitals  were  opened  at  Miller  Bay  in  the 
Prince  Rupert  area  and  at  Nanaimo  on  Vancouver  Island,  and  three  full-time 
nurses  were  added  to  the  field  staff.  These  nurses  were  stationed  at  New  West- 
minster, Kamloops,  and  Lillooet.  The  opening  of  the  Nanaimo  Indian  Hospital 
has  relieved  the  Coqualeetza  Indian  Hospital  of  caring  for  a  large  number  of 
Vancouver  Island  patients,  and  opened  the  way  for  the  admission  of  an  additional 
number  of  interior  Indians  at  the  Sardis  institution.    There  are  now  three  well- 
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equipped  all-Indian  hospitals  in  British  Columbia,  with  a  total  patient  capacity 
of  530.  Although  the  emphasis  is  placed  on  the  treatment  of  tuberculosis 
at  these  institutions,  a  limited  number  of  general  cases  are  accepted  for 
hospitalization. 

Education. — There  is  no  phase  of  Indian  affairs  in  which  a  healthier  growth 
can  be  noticed  than  in  education.  This  is  indicated  by  the  number  of 
applications  for  assistance  to  enter  high  school,  and  the  number  of  pupils  taking 
the  high  school  course  without  expense  to  the  Department.  Up  until  compara- 
tively recent  years,  some  influences  were  at  work  to  prejudice  Indians  against 
having  their  children  educated,  but  these  appear  to  have  been  entirely  overcome. 
The  following  day  schools  were  open  during  the  period  April  1,  1946  to  March  31, 
1947:  one-room  schools,  5;  two-room  schools,  11;  three-room  schools,  1;  total,  47. 

At  the  Alert  Bay  Indian  Residential  School,  Grades  1  to  4  attend  for  the 
whole  day,  as  does  Grade  8.  Lack  of  classroom  accommodation  prevents  the 
operation  of  all  grades  on  a  full-day  basis.  At  Kamloops,  the  whole  school 
operates  on  the  half-time  system;  with  four  classrooms  for  an  enrolment  of 
305  pupils. 

Agriculture. — Apart  from  the  increase  in  acreage  under  cultivation,  which  is 
placed  at  3,277  acres,  there  were  no  outstanding  developments  reported  during 
the  year.  High  wages  in  the  United  States  continued  to  divert  Indians  from 
a  greater  use  of  their  agricultural  resources. 

Increasing  interest  in  dairying  is  being  taken  by  Indians  of  the  Lower 
Fraser  Valley;  herds  are  being  improved  and  increased,  and  dairy  barns  and 
equipment  brought  into  line  with  the  requirements  of  the  Provincial  Dairy 
Inspection  Branch. 

A  considerable  amount  of  new  fencing  and  improvements  to  farm  buildings 
was  carried  out  on  various  reserves,  mostly  in  the  interior,  during  the  year,  as 
materials  for  such  purposes  were  more  readily  available  than  in  1945-46. 

Fishing. — The  returns  from  the  salmon  fishing  in  some  of  the  fishing  districts 
compared  favourably  with  those  of  the  previous  year,  and  in  others  the 
catch  showed  a  marked  decline. 

It  is  estimated  that  approximately  50  per  cent  of  the  total  salmon  pack 
in  this  Province  is  caught  by  Indians. 

Trapping. — Fur  prices  fell  off  considerably,  but,  notwithstanding  this,  the 
Indian  trappers  reported  a  fair  return.  As  the  industry  is  stabilized  by  sound 
conservation  measures,  better  results  may  be  expected  to  accrue  to  Indian 
trappers. 

Trap-lines  of  white  trappers  have  been  purchased  when  opportunity  offered 
and  where  it  was  in  the  best  interests  of  the  Indians. 

Handicrafts. — The  continued  high  demand  for  labour  has  resulted  in  further 
shortening  the  supply  of  handicraft  articles,  nevertheless,  a  considerable  quantity, 
of  such  goods  is  being  turned  out  for  sale,  particularly  Cowichan  sweaters  and 
leather  goods,  for  which  there  is  a  considerable  demand  at  prices  higher  than 
during  pre-war  years. 

Housing. — In  spite  of  the  shortage  of  building  materials,  assistance  was 
extended,  by  way  of  new  construction  or  repairs,  to  354  Indian  families. 

Enfranchisement. — At  the  last  Session  of  the  Legislative  Assembly  of  the 
Province  the  right  to  vote  at  provincial  elections  was  extended  to  Indians  of 
the  Province  residing  outside  Indian  reserves. 

Family  Allowances. — This  source  of  income  is  proving  very  beneficial  to 
the  Indian  children  of  this  Province  and  has  brought  about  a  great  improve- 
ment in  their  general  welfare. 


208  DEPARTMENT  OF  MINES  AND  RESOURCES 
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Health. — ^The  health  of  the  Indians  in  this  Province  was  above  normal  and 
there  were  no  serious  epidemics.  Preventive  measures  were  taken  where  there 
were  epidemics  and  where  contagion  was  evident.  The  inoculation  and  vaccina- 
tion of  pupils  in  schools,  homes,  and  at  centres  where  Treaty  and  Annuity 
payments  were  being  made  are  appreciated  by  the  Indians  more  and  more  each 
year.  There  is  now  little  opposition  to  these  preventive  measures. 

Agriculture. — Harvesting  was  retarded  by  rain  and,  in  the  south,  October 
snows  stopped  all  harvesting;  many  parts  experienced  the  worst  winter  in  many 
years.  In  spite  of  these  adverse  conditions,  a  good  average  crop  was  harvested 
and,  with  good  prices,  the  returns  were  encouraging. 

Because  of  the  severe  winter,  it  was  necessary  in  some  instances  to  buy 
extra  feed  at  a  cost  of  over  $4,000,  and  in  order  to  avoid  what  probably  would 
have  been  a  complete  loss  at  the  Blood  Reserve,  an  emergent  sale  was  made  to 
dispose  of  some  900  head  yielding  about  $50,000.  Altogether,  3,634  head  of 
cattle  were  sold  during  the  year  and  brought  $379,524.46,  an  average  of  $104 
per  head.  So  long  as  prices  remain  at  this  figure,  the  cattle  industry  will 
continue  to  bring  the  most  lucrative  returns  of  all  activities  on  the  reserves. 

The  sale  was  recorded  of  2,800  range  horses  for  $29,000.  The  Sarcee  Indians 
made  a  determined  effort  to  round  up  slicks  on  their  reserve  and  were  moderately 
successful. 

Fur  and  Game. — The  fur  industry  experienced  a  year  of  declining  prices. 
This  industry  brought  returns  estimated  at  about  $107,000,  confined  mostly  to 
the  northern  agencies  and  the  Stony  Agency,  though  the  Bloods  and  Peigans 
earned  considerable  amounts  from  the  sale  of  beaver  and  muskrat  pelts. 

Fishing  is  carried  on  mostly  for  the  Indians  own  use  and  is  not  commer- 
cialized except  in  the  Edmonton  Agency,  where  sale  of  whitefish  brought  $2,800. 

Lumbering. — It  is  estimated  that  about  $11,600  worth  of  logs  were  milled  and 
used  for  building  houses  on  the  reserves;  about  $5,500  worth  were  sold.  Sales  of 
rails,  pickets,  Christmas  trees,  and  nursery  stock  continued  to  be  one  of  the 
most  lucrative  part-time  industries.  Over  $56,000  is  estimated  as  the  return 
from  this  source.  Hobbema  Indians  continued  to  turn  out  large  quantities  of 
good  willow  pickets  which  found  a  ready  sale  to  farmers  through  lumber  yards. 

Mining. — Coal  mining  is  confined  to  the  Blackfoot  and  Stony  Reserves. 
The  Blackfoot  mine  did  not  produce  much  coal  during  the  year,  as  an  effort 
was  made  to  develop  a  new  entry  and  this  proved  unsatisfactory.  The  coal 
mines  on  the  Stony  Reserve  are  under  lease,  and  the  output  is  limited. 

Handicraft. — The  Stony  and  Hobbema  Indians  netted  an  estimated  $9,800 
from  the  sale  of  bead  work  and  other  handicraft  items.  Some  very  fine  work  was 
on  display  at  both  the  Calgary  and  Edmonton  Exhibitions.  As  an  industry, 
handicraft  has  been  declining  but  the  Indians  still  retain  this  craft  for  their 
own  pleasure  and  use. 

Employment  and  Earnings. — Only  a  rough  estimate  of  income  made  by 
Indians  in  employment  off  the  reserves  can  be  made.  There  are  plenty  of  oppor- 
tunities for  Indians  in  this  field.  It  is  felt  that  upwards  of  $200,000  was  earned 
in  this  endeavour  last  year.  Many  Bloods  and  Peigans  go  to  the  United  States 
for  the  autumn  and  winter  months.  Most  of  the  young  Indian  men  in  the 
southern  part  of  the  Province  are  cow-boys,  and  spend  much  time  following 
rodeos  and  fairs. 

Education. — •Practically  all  schools  are  filled  to  capacity.  The  one-day 
school  m  the  Province,  at  Sarcee,  was  well-attended.  Two  provincial  schools 
in  British  Columbia  were  also  well  attended  by  Indians  from  the  Fort  St.  John 
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Agency.  The  pupils  from  these  schools  are  progressing  satisfactorily.  A  number 
of  pupils  from  the  various  reserves  were  receiving  higher  education  at  high 
schools,  colleges,  and  industrial  institutes. 

SASKATCHEWAN 

Cattle. — The  total  cattle  owned  by  Indians  at  the  end  of  the  fiscal  year  was 
7,396  head.  During  the  year,  1,493  head  were  disposed  of  by  the  Indians,  and 
the  total  amount  realized  was  $147,610.04. 

Farming. — Farming  acreages  and  production  were  as  follows:  17,255  acres 
of  wheat  produced  241,107  bushels;  13,402  acres  of  oats  produced  251,085 
bushels;  3,361  acres  of  barley  produced  48,379  bushels;  292  acres  of  flax  and 
rye  produced  1,422  bushels;  531  acres  of  garden  produced  21,804  bushels  of 
vegetables. 

In  addition,  11,421  acres  were  summer  fallowed,  and  the  Indians  broke 
5,925  acres.  White  people  broke  an  additional  5,462  acres  on  Indian  reserves. 
Of  this  amount,  1,640  acres  were  broken  in  Duck  Lake  Agency  under  a  lease 
agreement  to  obtain  revenue  for  the  John  Smith's  Band.  White  people  broke 
3,822  acres  on  the  Cote  and  Keeseekouse  Reserves  of  the  Pelly  Agency  on  lease 
agreements  for  purposes  of  assisting  new  home  owners  on  location  tickets. 

Total  acreage  under  cultivation  on  all  Indian  reserves  of  the  inspectorate 
is  now  60,186  acres.  Wheat  averaged  14  bushels  to  the  acre,  oats  19  bushels, 
and  barley  14  bushels. 

The  yield  of  garden  produce  was  very  disappointing,  and  many  reserves 
had  very  few  garden  vegetables  because  of  frosts  throughout  the  summer. 

Buildings. — A  new  residence  was  erected  for  the  use  of  the  farming  instructor 
at  the  Meadow  Lake  Reserve  of  the  Battleford  Agency,  and  a  new  barn  was 
erected  for  the  use  of  the  farming  instructor  at  the  Big  River  Reserve  of  the 
Carlton  Agency. 

New  wells  were  sunk  as  follows:  Battleford  Agency,  8;  Carlton  Agency,  11; 
Duck  Lake  Agency,  3;  Onion  Lake  Agency,  1;  Touchwood  Agency,  4. 

Dug-outs  for  water  purposes  were  constructed  as  follows:  Battleford 
Agency.  5;  File  Hills  Agency,  4;  Touchwood  Agency,  8. 

New  Indian  homes  were  erected  as  follows:  Battleford  Agency,  8;  Carlton 
Agency,  1;  Duck  Lake  Agency,  2;  File  Hills  Agency,  3;  Onion  Lake  Agency,  7; 
Qu'ApDelle  Agency,  8;  Touchwood  Agency,  3.  In  addition  to  this,  some  repairing 
of  Indian  homes  was  done  at  each  agency. 

A  new  telephone  line  was  built  at  the  File  Hills  Agency. 

Only  a  fraction  of  the  amount  authorized  for  new  Indian  homes  and  repairs 
to  homes  was  used  because  of  the  difficulty  of  obtaining  building  material  or  the 
services  of  carpenters.  On  the  Nut  Lake  Reserve  of  the  Touchwood  Agency 
timber  was  taken  out  by  Indians  to  be  sawn  into  lumber  and  about  300,000 
feet  of  lumber  resulted  from  this  operation.  This  lumber  is  now  being  finished 
and  will  be  available  for  building  purposes  for  the  fiscal  year  1947-48. 

The  majority  of  Veterans'  Land  Act  grants  have  now  been  approved  and 
building  material,  wells,  fencing,  horses,  farm  machinery,  and  furniture  are 
being  purchased  as  fast  as  available.  Many  of  the  veterans  have  seeded  crops 
this  year  and  are  breaking  new  land. 

The  twelve  active  Homemakers'  Clubs  are  proving  very  satisfactory  and 
beneficial  on  the  reserves. 

Education. — The  Indian  residential  school  at  Lac  la  Ronge  burned  in 
February,  1947,  thereby  reducing  the  pupilage  capacity  of  the  inspectorate. 
All  other  residential  schools  were  filled  to  capacity,  and  little  was  accomplished 
during  the  year  in  the  erection  of  new  day  schools  because  of  the  scarcity 
of  material. 
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Agriculture. — The  cultivated  land  was  increased  by  1,300  acres  of  new 
breaking.  Most  of  this  land  was  covered  with  scrub  and  trees  and  much 
labour  was  required  in  clearing  the  land  and  making  it  ready  for  breaking. 
The  summerf allows  were  larger  than  usual  and  totalled  3,500  acres.  The 
total  grain  crop  harvested  amounted  to   approximately  250,000  bushels. 

The  keen  demand  for  beef  makes  it  difficult  to  show  much  increase  in  the 
cattle,  which  now  number  3,050  head.  Hay  was  not  plentiful,  and  in  some  dis- 
tricts it  was  necessary  to  obtain  hay  permits  on  Provincial  Government  land.  A 
few  Indians  are  interested  in  sheep,  and  there  are  now  over  250  head.  Poultry  is 
kept  by  all  the  better  farmers.  A  few  Indians  raise  hogs,  but  most  of  these  are 
butchered  for  their  own  use. 

Fishing. — The  Indians  engaged  in  fishing  had  fair  returns.  Some  fished 
with  their  own  equipment  and  others  worked  for  wages  which  ranged  from 
$90  to  $140  a  month,  plus  maintenance. 

Trapping. — Indian  trappers  found  their  income  reduced.  In  some  districts 
fur  was  scarce  and  in  addition  there  was  a  sharp  decline  in  price.  Wild  meat 
was  scarce  in  certain  areas,  which  created  considerable  hardship.  The  Indians 
who  trapped  on  the  fur  conservation  areas  did  well. 

Housing. — A  start  was  made  on  a  five-year  housing  program,  but,  unfor- 
tunately, materials  were  scarce.  However,  in  spite  of  this,  many  old  buildings 
were  repaired  and  enlarged  and  on  most  reserves  one  or  two  new  houses  have 
been  built.  In  the  Norway  House  Agencj^,  25  new  log-houses  were  built  on 
the  Island  Lake  Reserve,  and  throughout  the  agency  assistance  was  granted  to 
repair  and  enlarge  many  of  the  older  houses.  In  addition  to  these  houses, 
six  homes  for  old  people  were  built  on  the  Norway  House  Reserve  and  8 
on  the  Cross  Lake  Reserve. 

The  sawmill,  operated  at  Norway  House,  sawed  approximately  3,000  logs 
into  lumber,  and  in  addition,  made  800  bundles  of  shingles.  During  the  year, 
on  the  Norway  House  Reserve,  the  Indians  manufactured  4,500  fish  boxes. 
These  were  sold  at  a  price  of  $100  a  box.  Another  sawmill  at  Island  Lake 
produced  22,500  feet  board  measure  of  rough  lumber.  A  third  sawmill,  operated 
on  the  Fort  Alexander  Reserve,  Clandeboye  Agency,  produced  30,000  feet  of 
lumber.  The  Indians  on  this  reserve  had  an  unusually  successful  year  in  securing 
contracts  for  cordwood  and  pulpwood.  Prices  were  excellent,  resulting  in  favour- 
able financial  returns. 

The  women's  clubs  are  doing  excellent  work.  At  present,  some  twenty  clubs 
exist,  although  nearly  all  are  inactive  during  the  summer  months.  Reports 
received  from  five  clubs  show  that  some  800  garments  were  remade  during  the 
year  from  discarded  army  and  police  clothing. 

Education. — All  schools  are  filled  to  capacity,  and  additional  accommoda- 
tion will  be  supplied  as  materials  become  available.  Six  new  schools  were 
opened  in  the  Norway  House  Agency.  In  the  Portage  Agency,  a  new  day  school 
was  opened  at  Dauphin  River  on  a  share  basis  between  the  Provincial  Govern- 
ment and  the  Department.  This  was  operated  under  a  board  of  three  Indians 
and  one  half-breed  with  excellent  results.  School  attendance  greatly  increased 
during  the  year.  This  was  largely  due  to  the  regulations  in  connection  with 
Family  Allowances.  Family  Allowances  have  been  most  helpful  to  the  Indian 
children,  and  they  are  better  fed  and  clothed. 

A  number  of  returned  men  applied  for  grants  under  the  Veterans'  Land 
Act,  and  29  were  authorized  during  the  year.  These  men  have  made  a  good 
start,  and  there  is  every  reason  to  believe  that  their  farming  operations  will 
be  successful. 
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Ontario 

The  Indians  in  Ontario  enjoyed  excellent  employment  opportunities 
throughout  the  year  and  this  condition  was  reflected  most  favourably  in 
improved  general  health  and  a  higher  standard  of  living.  There  was  also  a 
marked  advancement  in  home  improvement.  Indians  found  employment  as 
skilled  hands  or  general  'labourers  in  industry,  contract  workers  cutting  and 
peeling  pulpwood  in  the  bush,  and  seasonal  workers  in  lumber  camps.  Others 
were  employed  in  seasonal  or  full-time  work  on  farms.  Many  central  and 
northern  Ontario  Indians  were  employed  as  guides  catering  to  the  ever-expand- 
ing tourist  trade.  Their  popularity  with  tourists  is  quite  marked,  and  they 
seem  particularly  well  suited  to  the  duties  involved.  There  was  a  marked 
increase  in  the  number  of  Indians  being  given  seasonal  employment  at  attractive 
wages  on  tobacco-growing  farms  in  southern  Ontario. 

Agricultural  operations  on  Indian  reserves  throughout  the  central  and 
southern  part  of  the  Province  again  showed  an  increase  in  the  acreage  planted 
and  the  number  of  live  stock  raised.  Hog  production,  increased  during  the 
war  years,  was  maintained,  with  many  of  the  younger  farmers  showing  a  keen 
interest  in  the  application  of  scientific  methods  in  their  care  and  feeding.  A 
substantial  increase  in  canning  factory  contracts  was  noted  for  such  crops 
as  corn,  peas,  tomatoes,  beans,  and  pumpkins.  A  favourable  growing  season 
was  experienced,  and  average  yields  for  canning  factory,  grain,  hay,  and  fodder 
crops  were  harvested  in  good  condition. 

The  reforestation  of  submarginal  lands  on  Indian  reserves  was  generally 
increased,  and  was  introduced  on  a  number  of  reserves  not  previously  interested. 
Approximately  120,000  conifers  were  planted,  of  which  75,000  were  planted  on 
Christian  Island  Reserve  as  part  of  a  yearly  plan  to  reforest  entirely  a  large 
submarginal  area.  Considerable  progress  was  made  in  increasing  the  numbers 
of  home  gardens  for  Indian  families  on  the  various  reserves  throughout  the 
Province. 

In  view  of  the  satisfactory  economic  situation,  a  marked  increase  in 
repairs  and  improvements  made  to  individual  homes  was  noticeable.  Many 
additions  were  erected  and  extensive  repairs  completed,  with  a  number  of 
families  installing  electric  lights. 

]\Iost  of  the  12,000  Indians  engaged  in  trapping  throughout  the  northern 
part  of  the  Province  experienced  a  satisfactory  year,  with  revenues  com- 
parable to  those  of  recent  years.  An  exception  to  this  was  experienced  at 
Attawapiscat,  where,  owing  to  an  absence  of  fur-bearers,  Indian  trappers  and 
their  families  were  placed  on  relief.  The  7,000  square-mile  development  known 
as  the  Kesagami  Beaver  and  Fur  Preserve,  inaugurated  in  1941,  has  progressed 
to  a  stage  where  the  area  was  partially  trapped  during  the  year.  Some  770 
beaver  pelts  were  sold,  bringing  a  revenue  in  excess  of  $18,000  to  the  Indian 
trappers.  The  restocking  of  depleted  trapping  areas  with  live  beaver  was 
continued,  with  60  beaver  live-trapped  in  Algonquin  Park  being  transferred  to 
Albany  Preserve  and  other  areas. 

The  Indians  engaged  in  commercial  fishing  in  the  Georgian  Bay  and  other 
waters  had  a  fairly  prosperous  year.  The  average  market  prices  obtained, 
while  somewhat  less  than  that  of  the  previous  year,  were  offset  by  satisfactory 
catches. 

QUEBEC 

The  Indians  living  in  the  south  portion  of  the  Province  of  Quebec  were 
steadily  employed  at  high  wages.  This  was  particularly  true  of  the  Caughnawaga 
Indians,  who  are  noted  steel-workers.  In  the  thickly  populated  section  of  the 
Province,   Indians  who   are   qualified   plasterers,   brick-layers,   carpenters,   and 
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steamfitters  were  regular^  employed  at  good  wages,  which  was  reflected  in 
improvement  in  their  general  health  and  in  their  homes.  These  Indians  live  in 
well-fm'nished  houses  that  equal  those  of  their  white  neighbours.  Many  of  the 
Indians  in  the  Province  are  gainfully  employed  in  lumbering  and  pulpwood 
operations.  The  Indians  engaged  in  handicraft  work  were  able  to  sell  their  wares, 
which  are  in  great  demand,  at  high  prices.  The  Indians  residing  in  the  northern 
part  of  the  Province,  who  are  engaged  in  trapping  and  hunting,  had  poor  catches 
during  the  year.  The  price  of  fur  was  low,  and,  therefore,  their  annual  incomes 
were  considerably  reduced.  "With  the  exception  of  the  Bersimis  and  Pointe  Bleue 
Agencies,  where  many  Indians  are  employed  in  the  pulpwood  and  lumbering 
industries  and  in  farming,  there  has  been  a  serious  falling-off  in  the  amount  of 
money  earned  by  the  Indians  of  the  north,  which  will  reflect  in  higher  relief  costs 
from  welfare  appropriation.  Little  fishing  is  done  other  than  that  for  the 
Indians'  own  use.  The  Indians  at  Bersimis,  who  operated  a  commercial  fishing 
licence,  had  a  poor  catch  and,  as  a  result,  their  earnings  were  very  small. 

Agriculture. — On  most  reserves  where  conditions  are  favourable,  Indians 
raise  their  own  vegetables.  Indians  engaged  in  farming  at  Pointe  Bleue,  Oka, 
Caughnawaga,  St.  Regis,  and  Restigouche  had  better  than  average  crops  and 
were  able  to  earn  substantial  incomes  because  of  the  prevailing  high  prices. 
j\Iany  Indians  were  employed  as  guides,  canoemen,  and  game  wardens.  On  the 
v.-hole  the  Indians  in  the  southern  part  of  the  Province  have  had  a  good  year. 
In  the  northern  part,  however,  general  conditions  were  not  good. 

Dwellings. — The  Indians  in  the  older  settled  areas,  who  were  regularly 
employed,  are  living  in  well  constructed  houses  of  stone,  brick,  and  frame.  Most 
of  these  houses  are  tastefully  furnished.  These  Indians,  because  of  their  high 
earnings,  are  making  substantial  improvements  to  their  homes.  In  the  more 
remote  areas,  the  trapping  and  hunting  Indians  live  in  tents  practically  all  year. 
In  keeping  with  the  Department's  policy  of  assisting  Indians  to  improve  their 
houses,  400.000  feet  of  logs  were  cut,  i.e.  100.000  at  Doncaster  Reserve  and 
300,000  at  the  Restigouche  Reserve.  A  sawmill  was  established  on  the  Resti- 
gouche Reserve  and  the  Indians  there  will  manufacture  their  own  lumber  from  the 
logs  cut. 

Homemakers'  Convention. — The  annual  convention  of  Indian  women's 
Homemakers'  Clubs  in  Eastern  Canada  was  held  at  St.  Regis  Indian  Reserve. 
Approximately  forty  delegates  attended.  Many  topics  were  discussed,  such  as 
Family  Allowances,  medical  services,  welfare,  sanitation,  and  home  improve- 
ments. On  returning  to  their  home  reserves  these  women  did  excellent  work  in 
organizing  worthwhile  projects  by  assisting  and  advising  their  Indian  neighbours 
to  work  together  in  an  effort  to  raise  their  standard  of  living.  Moving  pictures 
were  taken  of  the  work  done  at  the  convention  so  that  educational  films  could 
be  sent  to  other  places  in  Canada  to  foster  and  promote  the  Homemakers' 
movement. 

Medical  Services. — In  the  last  few  years,  the  Indians  of  the  Abitibi  region 
have  been  fortunate  in  being  the  first  large  body  of  people  in  Canada  to  receive 
inoculations  against  tuberculosis  with  B.C.G.  vaccine.  Last  year  a  team  of 
doctors  and  nurses  examined,  tested,  and  inoculated  Indians  at  the  Mistassini, 
Obedjiwan,  Manowan.  Weymontaching  and  Waswanipi  Reserves.  There  was 
100  per  cent  co-operation  and  the  visit  was  a  real  success.  It  is  planned  to 
duplicate  this  service  in  all  the  reserves  in  the  Province. 

Although  a  period  of  five  years  is  needed  to  assess  the  results,  it  is  already 
noted  in  the  reserves  where  vaccination  has  taken  place  that  tuberculosis  is  on 
the  decline. 

In  hospitals  at  La  Tuque  and  Roberval  the  vaccination  of  all  new-born 
babies  has  become  a  regular  practice. 
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NEW  BRUNSWICK 

Many  Indians  in  the  Province  of  New  Brunswick  are  employed  in  the  lumber 
camps  in  cutting  pulpwood,  pit  props,  and  timber.  A  number  are  engaged  each 
spring  on  the  river  drives.  The  harvesting  of  the  potato  crop  in  the  State  of 
Maine  provides  seasonal  employment  for  a  great  number  of  Indian  families 
each  year.  Many  Indians  earn  a  fairly  good  income  from  making  axe  and  pick 
handles,  and  others  are  engaged  in  the  making  of  potato  baskets  as  well  as 
fancy  baskets.   They  excel  in  this  work,  and  as  a  result  obtain  top  prices 

Agriculture. — The  St.  John  River  Valley  Indians,  with  the  exception  of 
the  Kingsclear  group  who  put  in  small  vegetable  gardens,  do  not  engage  in 
farming  of  any  kind,  and  do  not  raise  live  stock.  A  few  Indians  on  reserves  on 
the  east  side  of  the  Province  farm  in  a  small  way,  raise  vegetables,  and  grow 
some  grain.  They  cut  enough  hay  for  some  thirty  horses  and  cattle.  A  farm 
was  purchased  last  year  adjoining  the  Kingsclear  Reserve  to  encourage  Indians 
in  the  raising  of  live  stock  and  also  to  make  it  possible  for  Indian  soldiers  to 
qualify  for  the  Veterans'  Land  Act  grant.  A  herd  of  goats  was  moved  from  the 
Golden  Lake  farm  in  Ontario  to  the  Kingsclear  Reserve,  for  distribution  to  needy 
Indians  in  the  Province. 

Dmellings. — The  Indian  houses  in  the  St.  John  River  Valley,  with  the 
exception  of  a  number  on  the  Woodstock  and  Oromocto  Reserves,  are  better  than 
average.  During  the  year,  the  more  progressive  Indians  made  worthwhile 
improvements  to  their  houses.  Some  of  them  are  neatly  furnished.  Fourteen 
new  houses  were  built  during  the  year  under  Veterans'  Land  Act  grants  to 
Indian  soldiers.  These  are  very  good  units,  with  cement  foundations  and  brick 
chimneys.  One  hundred  and  fifty  thousand  feet  of  timber,  mostly  cedar,  was  cut 
on  the  "Kingsclear  Reserve  during  the  year  and  a  shingle  mill  established.  This 
project  is  being  carried  on  in  conjunction  with  the  building  program  for  Indians 
undertaken  by  the  Department. 

NOVA  SCOTIA 

The  Indians  of  Nova  Scotia,  owing  to  employment  conditions  in  the 
Province,  were  unable  to  obtain  steady  employment.  However,  a  number  were 
employed  for  short  periods  cutting  pulp  and  loading  boats  with  pulpwood,  pit 
props,  and  lumber.  Those  engaged  in  handicraft,  in  making  axe,  peavey  and 
pick  handles,  and  potato  and  fancy  baskets,  earned  a  considerable  amount  of 
money.  There  is  a  good  market  for  these  products  at  high  prices. 

Agriculture. — Apart  from  growing  vegetables  for  their  own  use,  the  Indians 
do  little  farming.  Most  of  their  efforts  consist  in  growing  feed  for  their  live 
stock.  Goat  herds  were  established  at  the  two  large  reserves.  Eskasoni  and 
Shubenacadie.  The  goats  were  sent  from  the  Golden  Lake  farm  in  Ontario.  The 
Eskasoni  Indians  have  approximately  40  head  of  cattle,  which  together  with  the 
goats,  provide  a  generous  supply  of  milk  for  the  whole  reserve.  There  is  only 
one  cow  at  the  Shubenacadie  Reserve  and  these  Indians  as  yet  have  shown 
no  interest  in  the  raising  of  goats.  Twenty-four  hundred  day-old  chicks  were 
distributed  as  part  of  a  welfare  program.  The  Indians  gave  them  excellent  care, 
which  resulted  in  a  good  supply  of  eggs  and  meat  being  provided.  Three  hundred 
apple  trees  were  set  out. 

Dwellings. — On  the  Eskasoni  Reserve,  twenty-five  new  houses  were  con- 
structed, and  twenty  houses  were  built  at  the  Shubenacadie  Reserve  in  conjunction 
with  the  centralization  program.  To  date,  90  houses  have  been  constructed 
at  Eskasoni  and  80  at  Shubenacadie.  The  Indians  of  Nova  Scotia  are  co- 
operating with  the  centralization  scheme  to  such  an  extent  that  at  both  plapes 
requests  for  houses  exceed  the  number  that  can  be  built  each  year.  One  million 
feet  of  logs  (500,000  on  each  reserve)  were  -cut  last  year,  all  of  which  will  be 
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manufactured  into  lumber  by  Indian  labour  at  their  own  sawmills.  This  work 
has_  provided  employment  at  a  time  when  it  was  just  about  impossible  for 
Indians  to  obtain  work  at  outside  places. 

Agency  Buildings. — At  the  Eskasoni  Agency,  a  large  six-room  school  was 
completed.  Other  buildings  completed  during  the  year  were:  a  nursing  station, 
an  Agent's  office,  a  store,  houses  for  the  storekeeper,  clerk,  and  principal,  and 
a  teachers'  residence.  These  buildings  are  provided  with  an  adequate  up-to-date 
water  system  as  well  as  electricity.  They  are  complete  in  every  detail,  and 
comparable  to  any  buildings  of  a  similar  size  constructed  in  Canada.  At  the 
Shubenacadie  Reserve  work  was  started  on  the  construction  of  houses  for  the 
Agent,  and  the  principal,  a  teachers'  residence,  an  Agent's  office,  and  a  warehouse. 
The  construction  of  a  water  supply  system  for  these  buildings  was  also 
commenced  during  the  year. 

PRINCE  EDWARD  ISLAND 

The  small  number  of  the  Prince  Edward  Island  Indians,  located  at  Lennox 
Island,  farm  in  a  limited  way.  The  majority  of  them  grow  their  own  vegetables, 
including  potatoes,  turnips,  beets,  carrots,  and  cabbages.  They  have  about  thirty- 
five  milch  cows.  Chickens  and  pigs  were  distributed  as  part  oî  a  welfare  program. 
The  Indians  scattered  over  Prince  Edward  Island  are  engaged  in  the  making 
of  axe  and  pick  handles,  as  well  as  potato  and  fancy  baskets.  There  is  very 
little  steady  work,  but  seasonal  employment  is  available  harvesting  potato  and 
other  crops.  A  number  of  Indians  are  experienced  and  fully-equipped  fishermen, 
and  earn  considerable  money  fishing  lobsters  and  oysters. 

Divellings. — In  connection  with  the  centralization  of  the  Prince  Edward 
Island  Indians  at  the  Lennox  Island  Reserve,  a  quantity  of  lumber  sufficient  to 
construct  ten  houses  was  manufactured  by  the  Indians  at  the  Shubenacadie 
Reserve  in  Nova  Scotia.  ITnder  the  supervision  of  a  foreman,  the  Indians  did 
all  the  carpentry  work,  and  nine  houses,  complete  with  cement  foundations  and 
brick  chimneys,  were  built  last  year.  The  cost  of  this  work  was  paid  from 
welfare  appropriation,  and  has  provided  employment  at  a  time  when  Indians 
could  not  obtain  work  outside  the  reserve. 

WELFARE  AIVD  TRAINING  SERVICE 

WELFARE 

The  standard  of  living  of  Indians  engaged  in  agriculture,  ranching,  com- 
mercial fishing,  timber  operations,  and  industrial  pursuits  remained  for  the 
most  part  at  the  high  level  enjoyed  throughout  the  war  years.  Living  conditions 
among  Indians  residing  in  some  northern  areas,  however,  reverted  to  pre- 
war levels  owing  to  a  scarcity  of  fur  and  a  decline  in  fur  prices.  A  cyclic 
scarcity  of  game  food  and  a  tightening  of  the  game  conservation  regulations 
in  the  Northwest  Territories  also  affected  the  natives'  food  supply.  However, 
Departmental  representatives  in  the  control  area  have  been  authorized  to 
issue  such  relief  as  may  be  necessary  to  alleviate  distress. 

The  housing  program  on  Indian  reserves  throughout  Canada  is  being 
carried  forward  as  quickly  as  staff,  funds,  and  availability  of  materials  will 
permit.  Portable  sawmills  have  been  set  up  on  a  number  of  reserves  where 
timber   resources   warrant. 

The  unusually  severe  winter  of  1946-47  and  feed  shortages  resulted  in  a 
slight  decrease  in  Indian-owned  live  stock,  but  basic  breeding  herds  were 
maintained  and  production  in  this  field  was  not  seriously  curtailed.  Cattle 
sales  at  the  Blood  Indian  Reserve  in  Alberta  exceeded  $100,000. 
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Farming  operations  and  crop  returns  for  the  most  part  showed  an  encour- 
aging increase  over  the  previous  year,  as  indicted  by  the  following  table: 


1945-46 


1946-47 


New  breaking 

Summer  fallow 

Wild  hay 

Wheat 

Wheat 

Oats 

Oats 

Barley 

Barley 

Corn,  flax,  rye,  etc 

Corn,  flax,  rye,  etc 

Roots,  potatoes,  and  gar-dens. 
Roots,  potatoes,  and  gardens. 
Green  feed  and  tame  hay .  .  . . 
Green  feed  and  tame  hay .  .  . . 


Acres 

3,906 

Acres 

33,600 

Tons 

47,345 

Acres 

27,510 

Bushels 

388,245 

Acres 

26,805 

Bushels 

533,634 

Acres 

7,971 

Bushels  . 

148,339 

Acres 

1,235 

Bushels 

14,461 

Acres 

1,272 

Bushels 

58,736 

Acres 

7,043 

Tons 

7,537 

Total  acres  under  cultivation. 


108,375 


8,008 
32,287 
54,331 
37,605 
552,730 
26,401 
693,016 

7,366 
143,814 

2, 193 
23,799 

1,085 
k3,7.55 

8,393 

7,340 


123,514 


The  Griswold  Agency  in  the  Province  of  Manitoba,  with  a  total  of  2,814 
acres  under  cultivation — of  which  757  was  summer  fallow — showed  the  following 
returns:  wild  hay,  240  tons;  wheat,  16,301  bushels;  oats,  20,425  bushels; 
barley,  10,200  bushels;  corn,  flax,  and  rye,  1,525  bushels;  roots,  potatoes,  and 
gardens,  1,650  bushels;  green  feed  and  tame  hay,  39  tons.  Two  community 
farms  in  this  agency,  one  on  the  Oak  Lake  Reserve  and  one  on  the  Oak  River 
Reserve,  contributed  substantially  to  the  returns  recorded. 

The  Indian  Affairs  Branch  continues  to  encourage  the  Indian  Homemakers' 
Clubs  in  an  effort  to  promote  a  better  standard  of  living  and  to  provide  guidance 
in  the  attainment  of  finer  family  life.  The  members  receive  instruction  in 
sewing,  cooking,  and  good  housekeeping  practices.  A  Homemakers'  convention 
was  held  on  the  St.  Regis  Reserve,  to  which  delegates  from  all  organized 
clubs  in  Eastern  Canada  were  invited.  The  senior  officials  of  the  Branch 
attended  and  addressed  the  convention  on  the  various  subjects  under  their 
supervision. 

Higher  commodity  prices  have  resulted  in  a  substantial  increase  in  relief 
costs.  Increased  earnings  have  not  kept  pace  with  living  costs,  and,  further- 
more, the  majority  of  those  re.ceiving  relief  assistance  are  not  in  the  employable 
class. 

Welfare  Expenditure  by  Provinces  1946-47  and  1945-46 


Province 


1946-47 


1945-46 


Province 


1946-47 


1945-46 


Nova  Scotia 

Prince  Edward  Island 

New  Brunswick 

Quebec 

Ontario 

Manitoba 

Saskatchewan 

Alberta 


$   cts. 

194,539  86 
14,306  17 
56, 109  09 
175,716  27 
197,667  92 
153,602  31 
121,710  82 
105,412  40 


$   cts. 

125,938  72 

11,143  10 

30,262  71 

130,926  53 

124,658  09 

140,635  00 

87,815  55 

69,832  39 


British  Columbia 

Northwest  Territories. . 

Yukon 

Headquarters  Salaries. . 

Triennial  Clothing 

Miscellaneous 

Handicraft 


S   cts. 

132,253  52 
22,047  79 
10,668  31 
29,050  82 

3,985  83 
11,852  02 

1,944  92 


S   cts. 

98,340  23 
17,. 579  18 
10,790  68 
19,622  99 
224  66 
8,704  11 
1,133  81 


1,230,868  05 


877,607  75 
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TRAINING 
A  table  of  pupil  enrolment  and  attendance  follows: 


Residential  Schools 

Day  Schools 

Total 

Fiscal  Year 

Enrolment 

Average 
Attend- 
ance 

Enrolment 

Average 
Attend- 
ance 

Enrolment 

Average 
Attend- 
ance 

Percentage 

of 
Attendance 

1937-38 

1938-39 

1939-40 

1940-41 

1941-42 

9,233 
9,179 
9,027 
8,774 
8,840 
8,830 
8,729 
8,865 
9,149 
9,304 

8,121 
8,276 
8,643 
8,243 
8,283 
8,046 
7,902 
8,006 
8,264 
8,192 

9,510 
9,573 
9,369 
8,651 
8,441 
8,046 
7,858 
7,573 
9,532 
10,181 

5,978 
6,232 
6,417 
6,110 
5,837 
5,395 
5,355 
5,159 
6,691 
7,344 

18,743 
18,752 
18,396 
17,425 
17,281 
16,876 
16,587 
16,438 
18,805 
19,622 

14,099 
14,508 
15,060 
14,353 
13,935 
13,441 
13,257 
13,165 
15,043 
15,641 

75-22 
77-36 
81-87 
82-37 
80-63 

1942-43 

1943-44 

1944-45 

1945-46 

1946-47 

79-64 
79-92 
80-09 
79-99 
79-71 

The  distribution  of  vitamin  biscuits  was  continued  to  Indian  day  schools 
in  northern  Ontario,  Manitoba,  Saskatchewan,  Alberta,  and  the  Northwest 
Territories.  Twenty-jQve  tons  of  these  biscuits  were  distributed  during  the 
academic  year. 

The  four-room  day  school  at  Eskasoni,  Nova  Scotia,  is  near  completion, 
and  a  four-room  day  school  at  Muncey,  Ontario,  is  under  construction.  A 
two-room  school  at  Sarnia  will  be  ready  for  use  by  September,  and  a  one-room 
day  school  was  completed  at  Little  Grand  Rapids,  Manitoba.  A  growing 
school  population  necessitated  the  use  of  improvised  classroom  accommoda- 
tion in  many  places.  At  Brantford,  former  Army  camp  buildings  were  moved 
and  modified  for  use  as  schools. 

The  Lac  la  Ronge  Residential  School  was  destroyed  by  fire. 

A  teachers'  magazine,  the  Indian  School  Bulletin,  is  now  being  sent  to 
teachers  every  two  months.  Problems  of  school  administration  and  teaching 
techniques  are  dealt  with,  and  many  principals  and  teachers  have  written 
in  appreciation  of  the  benefits  received  from  this  publication. 

A  salary  schedule  for  day  and  hospital  school  teachers  was  approved  by 
the  Treasury  Board  and  will  become  effective  on  September  1,  1947. 

High  school  classes  are  now  in  operation  in  several  day  and  residential 
schools.  In  addition  to  the  pupils  shown  above  as  attending  Grades  IX  and 
X,  the  Branch  is  also  providing  tuition  grants  for  Indian  children  attending 
universities,  normal  schools,  technical  schools,  and  other  institutions  of  advanced 
learning. 

Handicraft  and  Home  Industries 

Canadian  Indians  are  noted  for  their  skill  in  many  types  of  employment, 
and  not  the  least  of  these  skills  is  the  ability  to  create  useful  and  beautiful 
articles  from  whatever  materials  are  at  hand.  For  instance,  in  some  districts 
many  styles  of  basketry  are  made  from  black  ash  splints,  woven  with  sweet 
grass.  These  baskets  range  from  bushel  baskets  used  for  picking  potatoes  and 
fruits,  to  finely  made  work  baskets,  thimble  holders,  and  needle  books.  In 
wooden  work,  articles  produced  and  marketed  range  from  axe  handles,  pick 
handles,  paddles,  oars,  and  rustic  furniture  to  tiny  souvenir  axes,  paddles, 
canoes,  and  tomahawks.  Drinking  cups  are  carved  from  the  knots  of  trees, 
and  each  is  fitted  with  a  thong  loop  to  hang  from  the  belt;  food  bowls  are 
carved  from  larger  knots,  and  fitted  with  legs  to  make  them  stand  evenly; 
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from  heavy  birch  bark,  storage  boxes  and  carrying  baskets  are  made,  sewn 
with  strong  roots;  and  in  still  other  areas,  thinner  birch  bark  forms  the  founda- 
tion of  various  useful  articles,  which  are  decorated  in  fine  designs  with  porcupine 
quills.  Many  western  Indians  are  noted  for  the  colourful  costumes,  saddle 
trappings,  bags,  gauntlets,  head  bands,  and  moccasins  which  in  these  days 
are  seen  only  on  special  occasions.  The  workmanship  and  design  are  amazing 
— fine  needlework,  using  tiny  seed  beads  of  many  colours,  or  embroidering  the 
design  with  fine  silkwork.  The  preparing  of  the  skins  used  for  this  work  is  an 
art  in  itself. 

Various  tribes  in  British  Columbia  are  noted  for  the  exceptionally  high 
standard  of  craft  work  produced:  the  miniature  baskets  and  boxes  made  from 
fine  roots  and  seaweed,  with  woven  designs  depicting  actual  occurrences;  the 
large  containers  made  from  heavier  roots  and  embrocaded  in  geometric  designs 
using  cedar  and  cherry  bark;  the  hand-carved  totems  of  wood  and  slate;  the 
hand-wrought  silver  bracelets;  the  Cowichan  sweaters  with  designs  so  unusual 
they  are  being  copied  all  over  the  world;  the  handwoven  Chilcot  rugs  and 
blankets — these  and  many  other  fine  hand  arts  are  part  of  the  heritage  of 
Canadian  Indians. 

GRANTS  PAID   TO  AGRICULTURAL   EXHIBITIONS  AND   INDIAN   FAIRS 

Ontario  1946-47 

Ohsweken   Agricultural   Society,   Brantford S    225.00 

Garden  River  Agricultural  Societ.v,  Sault  Ste.  Marie 100.00 

Caradoc  United  Indian   Fair,   Muncey 150  00 

Manitoulin    Island   Unceded    Agricultural   Society 150.00 

Canadian    Lakehead    Exhibition 250.00 

Mohawk  Agricultural   Society 100 .  00 

Manitoba 

Manitoba  Provincial   Exhibition 250.00 

Rossburn    Agricultural    Society 25 .  00 

Saskatchewan 

Prince   Albert    Agricultural    Society 400.00 

Regina  Agricultural  and  Industrial  Exhibition  Association,  Ltd.  400.00 

Alberta 

Calgary   Exhibition 500.00 

Edmonton  Exhibition  Association,  Ltd 400.00 

British  Columbia 

North  and  South  Saanich  Agricultural  Society,  Cowichan 50.00 

Windermcre  and  District  Fall  Fair,  Kootenay 175.00 

Chilliwack   Fair,   New   Westminster 150.00 

Armstrong  Fall  Fair,  Okanagan 250.00 

Bulkley  Valley  Agricultural  and  Industrial  Association 100.00 

General 

The  Canadian  Handicrafts  Guild 50.00 

Garden  Prizes,  Standing  Crop  Competitions 905.69 

Home  Improvement  Competitions 454.47 

$5.085.16 


Very  little  has  been  attempted  in  the  way  of  promoting  the  marketing  of 
the  finest  Indian  hand  arts  and  crafts,  but  in  many  sections  of  the  country  a 
local  market  is  available  and  the  workers  themselves  are  able  to  sell  directly 
to  the  consumer.  There  are  still  many  districts,  however,  where  for  various 
reasons  this  is  not  possible,  and  in  a  few  such  areas  help  has  been  given  through 
the  Indian  Welfare  and  Training  Service  by  way  of  securing  necessary  materials 
and  assisting  in  marketing  goods  produced  through  industry  on  reserves. 
Difficulty  is  encountered  in  keeping  the  goods  up  to  standard,  and  arranging  for 
continuous  delivery  to  merchants.    For  this  reason,  very  careful  supervision  is 
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essential,  particularly  in  the  initial  stages  of  any  project.  It  is  necessary  to 
concentrate  on  training  one  or  two  reliable  Indian  workers  to  handle  checking 
and  paying  for  goods  on  the  reserve  concerned — under  the  supervision  of  the 
Indian  Agent — and  it  has  also  been  found  necessary  to  have  the  goods  shipped 
to  a  central  warehouse  in  order  to  build  up  a  stock  from  which  to  fill  orders.  The 
main  production  is  during  the  winter  months,  and  shipping  is  heaviest  during 
the  summer  months. 

The  Indian  goods  produced  and  marketed  under  the  supervision  of  the 
Welfare  and  Training  Service  form  a  very  small  percentage  of  the  goods  pro- 
duced by  the  Indians  throughout  the  Dominion;  but  that  small  percentage 
has  a  widespread  effect  in  steadying  the  prices  paid  to  workers  and  preventing 
exploitation  by  the  occasional  unscrupulous  dealer. 

Re-Establishment  of  Indian  Veterans 

The  re-establishment  of  Indian  veterans  on  the  reserves  belonging  to  the 
bands  of  which  they  are  members  has  been  given  special  consideration  since 
the  cessation  of  hostilities. 

Applications  for  benefits  under  section  35A  of  the  Veterans'  Land  Act 
continue  to  be  made  in  increasing  numbers  from  all  sections  of  the  Dominion. 
Three  hundred  and  ninety  grants  were  approved  during  the  fiscal  year  1946-47, 
bringing  the  total  to  four  hundred  and  twenty-nine. 

These  grants  are  being  obtained  for  the  purpose  of  re-establishing  Indian 
veterans  in  full-time  farming,  part-time  agricultural  operations  in  conjunction 
with  other  employment,  commercial  fishing,  fur  farming  and  trapping,  and 
forestry  operations. 

Indian  Agents  were  advised,  by  circular  letters,  of  the  provisions  of  the 
Veterans'  Land  Act  and  regulations  thereunder.  Conferences  of  Indian  Agents 
were  held  in  Toronto,  Winnipeg,  Regina,  Calgary,  and  Vancouver,  and  visits  were 
made  to  several  Indian  agencies  and  reserves.  At  these  meetings  the  benefits 
available  to  veterans  were  discussed  with  Agents  and  Indian  veterans  collectively 
and  individually.  Articles  have  also  been  published  in  several  Indian  periodicals 
explaining  the  Veterans'  Land  Act  and  other  re-establishment  schemes  for 
which  Indian  veterans  are  eligible,  and  the  conditions  under  which  they  may 
be  obtained. 

The  following  is  a  summary  of  the  amounts  granted  for  the  various 
purposes  for  which  these  grants  may  be  made: 

1945-46  1946-47  Total 

Grants    39  390  429 

Land   and   buildings $    4,454.90        S  69.984.03        S  74,438.93 

Building    materials 18.943.88  220.606.41  239,550.29 

Clearing  land    1.812.04  21,910.96  23,723.00 

Stock  and  equipment 36,673.48  338,422.50  375,095.98 

Forestry    equipment 3,690.00  3,690.00 

Commercial  fishing  equipment 9,712.60  64,607.79  74,320.39 

Fur   farming   equipment 16,286.25  16,286  25 

Household  equipment 4,384 .  30  36,272 .  17  40,656 .  47 

•S  75,981.20        §771,780.11        8847,761.31 


RESERVES  AND  TRUSTS  SERVICE 

RESERVES  DIVISION 

Land  Sales  and  Leases. — During  the  fiscal  year,  141  sales  of  Indian  lands 
were  made.  One  hundred  of  these  sales  were  for  cash,  amounting  to  $101,338.44, 
and  41  were  time  sales,  amounting  to  $147,662.75,  a  total  for  the  year  of 
$249,001.19.    This  figure  represents  an  increase  of  $183,763.31  over  sales  made 
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in  the  previous  year,  and  is  explained  by  tlie  greatly  increased  demand  for 
farm  lands  in  Western  Canada  and  by  the  fact  that  the  Department  made 
available  for  purchase  surrendered  lands  which  previously  had  not  been  readily 
saleable  at  their  appraised  values. 

The  sum  of  $239,875.51  was  received  during  the  year  on  land  sale  agree- 
ments, and  was  made  up  of  $200,464.81  on  account  of  principal  and  $39,410.70 
on  account  of  interest.  In  addition  to  this,  $12,902.35  was  received  and  held 
in  suspense  pending  completion  of  sale  agreements. 

During  the  year,  98  land  sale  contracts  were  paid  in  full,  no  contracts 
were  cancelled  for  non-fulfilment  of  the  conditions  of  sale,  and  one  reduction 
was  made  by  consolidation  by  order  of  the  Board  of  Review  under  the  Farmers' 
Creditors  Arrangement  Act.  Two  consolidations  were  reversed  by  order  of  the 
Court,  with  the  result  that  the  total  number  of  current  time  sale  contracts  as 
at  March  31,  1947,  stood  at  280,  a  net  decrease  of  56. 

One  hundred  and  fifty-eight  patents  to  Indian  lands  were  issued  to 
purchasers. 

Rentals  collected  under  leases,  permits,  etc.,  for  the  fiscal  year  amounted  to 
$330,672.20,  an  increase  of  $107,549.74  over  the  previous  fiscal  year.  This 
substantial  increase  has  as  its  basis  both  the  demand  for  agricultural  land 
throughout  Canada  and  the  realization  by  many  Indian  bands  of  the  opportunity 
to  acquire  revenue  from  reserve  lands  which  are  not  for  the  time  being  required 
by  the  Indians. 

Adjustments  under  Farmers'  Creditors  Arrangement  Act. — Eight  land  sale 
contracts  were  adjusted  under  the  Farmers'  Creditors  Arrangement  Act,  result- 
ing in  a  gross  reduction  of  $7,078.31,  of  which  $2,704.71  was  on  account  of 
principal  and  $4,373.60  on  account  of  interest. 

Timber. — Forty  timber  licences  were  in  force  at  the  beginning  of  the 
year.  Sixteen  new  licences  were  issued,  six  were  completed,  and  two  were 
forfeited  during  the  year,  leaving  48  licences  current.  More  than  900  timber 
permits  were  issued  to  Indians.  Revenue  from  dues,  interest,  and  ground  rent 
under  licences  was  $151,442.40,  and  from  dues  under  permits  $47,041.34,  making 
a  total  credit  to  band  funds  of  $198,483.74. 

Forest  Protection. — Seventy  forest  fires  were  reported,  in  connection  with 
which  $13,190.21  was  spent  in  suppression. 

Petroleum  and  Natural  Gas. — Revenue  from  oil  permits  and  leases  during 
the  fiscal  year  amounted  to  $25,041.71.  Wells  were  drilled  on  the  Blackfoot, 
Ermineskin,  and  Stony  No.  142B  Reserves,  but  no  oil  was  produced. 

Mining. — There  was  no  production  of  minerals  on  Indian  reserves  during 
the  fiscal  year.  One  mining  lease  was  recorded,  covering  110  acres  in  Kenora 
Reserve  No.  38B,  and  40  claims  were  recorded  in  Abitibi  Reserve  No.  70,  Town- 
ship of  Kehoe,  Province  of  Ontario. 

Revenue  from  mining  rentals  and  sales  of  sand  and  gravel  amounted  to 
$11,057.62. 

Indian  Enfranchisement. — There  were  169  enfranchisements  under  the  Act 
carried  out  during  the  fiscal  year,  involving  the  enfranchisement  of  460  Indians. 

Estates. — During  the  year,  there  was  a  decided  increase  both  in  the  number 
of  estates  referred  to  the  Department  for  administration  and  the  number  in 
which  administration  was  completed  and  the  assets  were  distributed  among 
the  heirs. 

The  special  emphasis  placed  on  this  phase  of  the  work  during  the  past 
year  enabled  the  Department  to  complete  administration  of  many  old  estates, 
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and  it  is  anticipated  that  the  majority  of  the  old  estates  will  be  cleared  up 
within  the  next  year,  thus  enabling  current  estates  to  be  dealt  with  more 
expeditiously. 

Fur  Conservation. — During  the  past  year,  substantial  progress  has  been 
made  in  the  rehabilitation  of  fur-bearers  as  the  means  of  providing  a  better 
standard  of  livelihood  for  almost  half  the  Indians  of  Canada,  who  still  depend 
on  this  traditional  occupation  for  their  subsistence.  This  work,  which  is  carried 
on  in  co-operation  with  the  provincial  administrations,  includes  muskrat 
development  by  water  control  methods  and  the  restocking  and  management  of 
beaver-producing  areas. 

In  the  Province  of  British  Columbia,  where  almost  half  the  traplines  in  the 
province  are  registered  by  Indians,  several  new  traplines  have  been  acquired 
by  purchase  from  their  white  owners.  A  small  experimental  area  on  the 
Parsnip  River,  consisting  of  one  trapline  purchased  in  1942,  has  now  increased 
to  where  it  will  support  a  crop,  and  an  initial  take  of  113  beaver  was  authorized 
during  the  year. 

In  the  Province  of  Alberta,  a  full-time  supervisor  is  employed  in  the 
organization  of  Indian  traplines  and  in  the  restoration  of  their  trapping  grounds 
by  transplanting  beaver  and,  to  a  lesser  extent,  marten.  Indian  traplines 
registered  number  868,  and  these  are  being  placed  on  a  sustained-yield  basis. 
In  addition,  a  detailed  examination  of  the  Athabaska  Delta  as  a  muskrat 
development  is  under  way.  When  the  report  of  this  examination  is  available, 
it  will  be  used  as  a  basis  for  planning  future  development  in  co-operation  with 
the  province. 

In  the  Province  of  Saskatchewan,  an  agreement  was  reached  with  the 
provincial  administration  for  the  development  of  that  part  of  the  Province 
which  lies  north  of  Latitude  53.  The  territory  has  been  divided  into  64 
community  blocks  which  are  organized  on  the  traditional  family  system  of 
trapping,  and  as  a  means  of  accelerating  the  recovery  of  the  area,  498  beaver 
were  successfully  transplanted.  The  Onion  Lake  Project  in  Saskatchewan 
which  was  developed  by  this  Branch,  produced  11,801  muskrats  with  an 
estimated  market  value  of  $20,000.  Work  was  continued  on  the  Sipanok  Fur 
Project,  which  is  still  in  a  partial  stage  of  production.  The  present  crop  from 
this  development  consists  of  4,257  muskrats  and  191  beaver. 

In  the  Province  of  Manitoba,  the  organization  of  family  and  individual 
trap-lines  under  the  joint  agreement  concluded  with  the  province  in  1945 
was  continued,  and  marked  success  was  achieved.  Several  community  districts 
have  reached  the  stage  where  a  crop  of  beaver  is  being  taken.  Transplanting 
of  beaver  to  depleted  districts  was  continued.  Indian  participation  in  the  pro- 
ceeds of  the  provincially  operated  muskrat  rehabilitation  blocks  continued,  and 
proceeds  to  them  from  this  year's  take  amounted  to  $49,175.27. 

In  the  Province  of  Ontario,  the  Kesagami  Preserve,  which  was  established 
in  1942,  reached  a  stage  of  partial  production.  Beaver  trapped  and  sold  under 
Departmental  auspices  numbered  772,  from  which  the  amount  accruing  to  the 
trappers  was  $18,598.  The  Albany  Preserve  showed  marked  increases  in  the 
number  of  beaver  lodges  counted,  and  is  nearing  production  stage.  In  Ontario, 
52  beaver  were  moved  from  Algonquin  Park  to  the  Albany  and  Kesagami 
Preserves  and,  in  addition,  8  beaver  were  placed  on  Indian-registered  traplines 
in  the  Cochrane  district. 

In  the  Province  of  Quebec,  the  area  leased  to  the  Department  for  develop- 
ment on  behalf  of  the  Indians  was  increased  by  approximately  17,000  square 
miles  by  an  addition  to  the  Old  Factory  Beaver  Preserve,  and  increases  in  the 
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number  of  beaver  on  all  managed  areas  were  up  to  expectations.  The  Nottaway 
and  Abitibi  Preserves  continued  in  production,  and  the  number  of  beaver 
taken  from  these  two  areas  amounted  to  1,810,  which  netted  the  Indians 
concerned  $58,190.50. 

The  year  has  been  marked  by  increased  co-operation  and  better  under- 
standing between  the  Indians  and  this  Branch  on  the  one  side  and  the  provincial 
administrations  on  the  other.  The  stage  has  now  been  reached  where  the 
entire  trapping  areas  of  various  provinces  are  being  established  as  conserva- 
tion areas,  and  are  being  developed  along  lines  previously  adopted  for 
restricted  areas. 

TRUSTS  DIVISION 

The  balance  in  the  Indian  Trust  Fund  as  at  March  31,  1947,  amounted 
to  $17,577,364.57.  Of  this,  one  band  alone,  the  Blackfoot  Band  in  Alberta, 
owns  $2,788,059.26,  and  over  400  other  bands  own  respective  varying  amounts 
down  to,  in  some  cases,  less  than  $100.  A  great  number  of  Indian  bands  in 
the  Dominion  have  no  band  funds. 

The  largest  single  source  of  revenue  to  the  Trust  Fund  is  interest  paid 
by  the  Government  of  Canada,  which  amounted  to  $865,563.10  during  the 
fiscal  year  under  review.  Other  sources  of  income  were  land  sales,  land  leases, 
mining  licences,  timber  royalties,  oil  land  leases  and  permits,  repayments  on 
band  loans,  and  fines.  Expenditures  comprised:  capital  and  interest  distribution, 
relief  expenditures,  house  construction  and  repair,  band  loans,  agricultural 
assistance,  road  improvements,  enfranchisements,  and  commutations.  The  net 
increase  in  the  amount  to  the  credit  of  the  Fund  for  the  year  is  $480,874.89.  It  is 
not  thought  that  the  increase  will  continue,  as  commitments  for  considerable 
sums  have  been  made  for  housing  construction  and  improvement,  although 
because  of  shortage  of  supplies  the  actual  expenditures  have  not  as  yet  reached 
the  anticipated  rate.  The  purchase  of  heavy  farm  machinery  by  bands  who 
wish  to  expand  farming  operations  on  their  reserves  has  already  begun,  and  will 
entail  very  considerable  expenditures  both  in  initial  outlays  for  equipment  and  in 
operating  costs. 

It  is  a  source  of  satisfaction  to  the  administration  that  the  Indians  generally 
are  showing  increasing  co-operation  in  putting  their  unearned  incomes  to  con- 
structive uses  such  as  the  foregoing.  This  is  at  least  partly  attributable  to 
the  fact  that  the  band  councils  are  learning  to  interpret  the  statements  of 
their  respective  band  fund  accounts,  made  available  to  them  annually,  with 
the  resu'lt  that  they  plan  a  budget  of  expenditures  for  the  ensuing  year  based 
on  anticipated  revenue  for  such  year.  This  is  a  gratifying  and  noteworthy 
step  in  the  development  of  their  ability  to  participate  in  and  take  some 
responsibility  for  the  management  of  their  affairs. 

Annuities. — During  the  fiscal  year,  annuity  moneys  were  distributed  in 
accordance  with  the  various  treaties  as  follows: 

168   Chiefs  paid   at $25 .00 .$     4.200 .  00 

363   Headmen   paid   at 15.00 5,445.00 

50.031   Indians  paid  at 5.00 25o'l55.00 

161  Indians  paid  at   4.00 644.00 

Commutations  of  annuity  paid  at 50.00  4,100.00 

Enfranchised  Indians  paid  $100  in  lieu 

of  annuity  1«,700.00 

Amount    paid    on    account    of     arrears 

for    previous    years '. 3,912 .  00 

General    advance    re    Robinson    Treaty 

to   be    added 10,700 .  00 


222  DEPARTMENT  OF  MINES  AND  RESOURCES 

Personal  Savings  Accounts. — The  following  summary  indicates  the  activity 
as  regards  individual  Indians'  savings  accounts,  approximately  2,300  in  number, 
during  the  year: 

April   1,   1946.    Balance $    383.893 .  88 

Ciovernment  interest    19,194.69 

Deposits    durinjr    year 106,380  70 

Withdrawals    during    year S      98.956.75 

March  31,   1947.    Balance S    410,512.52 

Band  Loans. — During  the  fiscal  year,  applications  for  loans  from  band 
funds  were  received  from  151  Indians.  One  hundred  and  eleven  applications  were 
approved  for  a  total  of  $26,843,  the  average  loan  being  $241.83.  The  main 
purposes  for  which  the  money  loaned  was  used  were  for  live  stock  and 
equipment,  land,  building  and  wells. 

One  hundred  and  eleven  loans  previously  granted  were  fully  retired  during 
the  fiscal  year  for  a  total  of  $20,886.22. 

Loan  funds  were  set  up  from  the  capital  funds  of  three  additional  bands 
during  the  fiscal  year,  bringing  to  46  the  number  of  Indian  bands  in  the 
Dominion  who  make  this  one  of  the  uses  of  their  band  funds. 

INDIAN  HEALTH  SER\TCES 

Prior  to  November,  1945,  Indian  Health  Services  were  under  the  jurisdiction 
of  the  Indian  Affairs  Branch  of  the  Department  of  Mines  and  Resources. 
Since  1945,  responsibility  for  these  services  has  been  assumed  by  the  Department 
of  National  Health  and  Welfare.  The  mutual  interest  of  the  Indian  Affairs 
Branch  and  the  Department  of  National  Health  and  Welfare  in  the  health 
of  the  Indian  population  has  resulted  in  the  maintenance  of  a  very  close  working 
relationship  between  the  two  departments. 

The  latest  national  census  indicates  that  there  were  some  125,000  Indians 
and  7.700  Eskimos  in  1944.  The  annual  increment  is  in  the  order  of  1,500. 
For  these  people  the  Indian  Health  Services  organize  the  medical  care,  financed 
largely  by  public  funds,  and  by  contributions  from  those  bands  that  have 
resources. 

The  aim  of  Indian  Health  Services  is  to  provide  complete  health  service. 
For  this  purpose,  hospitals,  nursing  stations,  professional  medical  and  nursing 
personnel  and  auxiliary  services  have  been  provided. 

Not  only  is  attention  directed  to  the  treatment  aspect  of  general  medical 
and  surgical  conditions,  with  emphasis  on  the  treatment  of  tuberculosis  and 
venereal  disease,  but  a  serious  effort  is  made  to  promote  preventive  medicine 
by  the  organization  of  surveys  which  will  detect  diseases  in  their  early  stages 
while  there  is  hope  of  efficient  eradication,  and  by  active  immunization  pro- 
grams for  all  preventable  diseases. 

Owing  to  the  fact  that  Indians  and  Eskimos  are  scattered  throughout  many 
outlying  areas  difficult  of  access  the  service  has  been  far  from  perfect  in  some 
regions.  This  state  can  be  materially  improved  only  when  modern  aircraft 
facilities  are  integrated  into  health  services. 

Indian  and  Eskimo  Health  Services  revolve  about  a  network  of  depart- 
mental hospitals,  nursing  stations,  and  medical  outposts.  Departmental  hospitals 
and  numbers  of  beds  in  each  are  as  follows:  Miller  Bay,  near  Prince  Rupert, 
150;  Nanaimo,  B.C.,  210;  Sardis,  B.C.  (Coqualeetza) ,  200;  Morley,  Alta. 
(Stoney),  13;  Cardston,  Alta.  (Blood),  45;  Brocket,  Alta.  (Peigan).  10;  Gleichen, 
Alta.  (Blackfoot),  40;  Edmonton,  Alta.  (Charles  Camsell),  350;  Fort  Qu'Appelle, 
Sask.,  68;  Hodgson,  Man.  (Fisher  River),  30;  Pine  Falls,  Man.  (Fort  Alexander), 
20;  Selkirk,  Man.  (Dynevor) ,  50;  The  Pas,  Man.  (Clearwater  Lake),  78; 
Norway  House,  Man.,  22;  Squaw  Bay,  near  Prince  Arthur,  22;  Manitowaning, 
Ont.,  13;  Ohsweken,  Ont.  (Lady  Willingdon),  40;  Tobique,  N.S.,  4. 
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The  institutions  at  Selkirk  and  The  Pas  are  departmental  hospitals 
operated  for  Indian  Health  Services  by  the  Sanatorium  Board  of  Manitoba. 
The  institutions  at  Miller  Bay  and  Nanaimo  were  former  military  hospitals 
which  were  taken  over  and  operated  during  the  year  1946-47. 

Departmental  nursing  stations  are  established  at  Eskasoni,  N.S.;  Fort 
George,  Que.;  Gypsumville,  Man.;  Sandy  Bay,  Man.;  Broadview,  Sask. ;  Lac  la 
Ronge,  Sask.;  Hobbema,  Alta.;  Wabasca,  Alta.;  Port  Simpson,  B.C. 

Departmental  medical  stations  staffed  by  field  nurses  are  maintained  at: 
Vancouver,  B.C.;  New  Westminster,  B.C.;  Kamloops,  B.C.;  Lillooet,  B.C.; 
Duncan,  B.C.;  Edmonton,  Alta.;  Gleichen-Brocket-Morley,  Alta.;  Driftpile, 
Alta.;  Fort  Norman,  N.W.T.;  Whitehorse,  Yukon  Territory;  Prince  Albert, 
Sask.;  Birtle,  Man.;  Port  Arthur,  Ont.;  Tyendinaga,  Ont.;  Caradoc,  Ont., 
James  Bay,  Ont.  (2);  Abitibi,  Que.  (2);  Caughnawaga,  Que.;  Bersimis,  Que.; 
Shubenacadie,  N.S. 

In  addition  to  departmental  institutions,  the  Services  make  use  of  every 
hospital  adjacent  to  concentrations  of  natives,  and  actually  a  large  proportion 
of  hospitalization  is  provided  by  other  than  departmental  hospitals,  these 
institutions  being  reimbursed  from  funds  voted  for  that  purpose. 

At  the  end  of  the  year,  the  Indian  Health  Services  employed  full-time 
some  37  physicians,  92  nurses,  and  27  field  nurses  and  matrons.  Vacancies 
still  existed  because  of  the  scarcity  of  professional  personnel  and  the  Services 
are  being  expanded  as  skilled  personnel  become  available.  There  were  a  con- 
siderable number  of  physicians  employed  on  a  part-time  basis,  but  as  with 
hospitalization,  medical  attention  was  provided  by  a  very  large  number  of 
physicians  who  accepted  Indian  patients  in  the  same  manner  as  their  private 
patients,  and  were  reimbursed  through  Indian  Health  Services. 

Sanatoria. — The  large  departmental  hospitals  are  principally  sanatoria  for 
the  treatment  of  tuberculosis,  although  they  have  wards  for  general  medical 
and  surgical  care.  There  were  some  1,000  patients  under  treatment.  Extensive 
use  was  made  of  sanatoria  in  every  province,  and  about  an  equal  number  of 
patients  were  treated  in  sanatoria  and  departmental  institutions. 

Preventive  Medicine. — Great  emphasis  was  placed  on  preventive  medicine 
and  efforts  were  made  during  the  year  to  immunize  all  children  not  already 
protected.  In  the  more  remote  areas  and  among  nomadic  bands,  this  was 
accomplished  at  the  time  treaty  moneys  were  paid.  So  far  as  possible  every 
treaty  party  was  accompanied  by  a  physician,  either  a  member  of  Indian  Health 
Services  or  a  doctor  employed  temporarily  for  the  purpose.  In  addition  to 
the  usual  protective  inoculations  against  smallpox,  diphtheria,  whooping  cough, 
and  typhoid,  the  attack  against  tuberculosis  was  further  extended  by  the 
use  of  the  Bacillus-Calmette-Guerin  in  selected  groups  in  Quebec  and  Sas- 
katchewan. The  success  of  immunization  was  reflected  in  the  absence  of  any 
serious  epidemics  during  the  year,  except  a  limited  epidemic  of  measles  at 
Brochet,  Manitoba. 

Within  the  limits  imposed  by  the  scarcity  of  trained  personnel  and  special 
equipment,  surveys  for  tuberculosis  were  conducted  across  the  country  and 
into  the  Arctic.  Some  1,500  Eskimos  were  X-rayed  on  the  1946  trip  of  the 
Nascopie. 

Venereal  Disease. — This  community  problem  has  been  attacked  through  the 
mutual  co-operation  of  the  Department  and  provincial  authorities.  In  one 
instance,  with  marked  success,,  a  camp  was  established  in  conjunction  with 
the  provincial  department  for  the  intensive  treatment  of  Indians  and  non- 
Indians. 


224 


DEPARTMENT  OF  MINES  AND  RESOURCES 


Transportation. — Much  of  the  work  carried  on  by  the  Indian  Health 
Services  was  in  a  terrain  inaccessible  except  by  aircraft.  Extensive  use  was 
made  of  commercial  planes,  and  in  areas  not  serviced  by  commercial  lines 
excellent  co-operation  has  been  provided  by  the  R.C.A.F.  and  by  the  U.S.A.A.F., 
which  frequently  carried  Eskimos  down  the  east  coast. 

Hospitals. — The  work  of  the  Indian  Health  Services  has  been  curtailed 
by  the  general  scarcity  of  hospital  beds.  The  number  of  beds  controlled  by 
the  Services  has  been  inadequate  to  meet  the  needs,  and  accommodation  in 
other  institutions,  wherever  available,  was  accepted.  Although  surveys  for 
tuberculosis  among  the  Indians  and  Eskimos  were  continuously  in  progress, 
these  were  geared  to  the  amount  of  accommodation  which  could  be  found. 
Surveys  are  extended  farther  afield  as  each  institution  is  opened,  there  being 
a  perpetual  waiting  list. 


FAMILY   ALLOWANCES 

Registration. — Indian  families  registered  under  the  Family  Allowances  Act 
as  at  February  28,  1947,  totalled  17,682,  representing  49,301  children. 

These  figures  include  only  those  Indians  registered  through  an  Indian 
Agent  on  the  special  registration  form.  A  number  of  Indians,  while  retaining 
membership  rights,  are  living  permanently  away  from  their  reserves  and  are 
presumed  to  have  registered  for  the  Allowances  through  facilities  available 
to  the  white  population. 

It  is  estimated  that  there  are  approximately  3,000  eligible  Indian  children 
who  do  not  as  yet  receive  the  benefits  of  Family  Allowances  owing  to  a 
reluctance  on  the  part  of  their  parents  to  register.  Clandeboye,  Six  Nations, 
St.  Regis,  and  Caughnawaga  are  the  agencies  principally  concerned. 

Method  of  Payment. — Payments  to  Indian  families  are  being  made  as 
follows  : 


(a)   Cheque   direct  to   Indian 10,803 

(6)   Cheque   direct   to   Indian,   but 

mailed  c/o  Agent 2,521 

Total   13,324 

(c)  Administered     through      agency     trust 
accounts    508 

(d)  Allowances  in  kind 3,850 


Per  cent 


75-4 


2-8 
21-8 


The  following  shows  registration  and  method  of  payment  by  province: 


Province 

Families 
Reg. 

Children 
Reg. 

Payment 

(a) 

(b) 

(c) 

(d) 

British  Columbia 

4,066 

1,939 

2,285 

2,360 

3,775 

1,709 

34 

365 

372 

777 

10,978 
5,762 
6,578 
6,849 

10,657 

4,577 

103 

1,010 

813 

1,974 

3,420 

902 

1,278 

1 ,  .596 

2,392 

498 

34 

359 

323 

1 

.337 
422 
660 
741 
200 
142 

225 
18 
54 
23 
94 
58 

84 

Alberta 

597 

293 

Manitoba  

Ontario 

1,089 

Quebec   

1,011 

19' 

6 
30 

776 

17,682 

49,301 

10,803 

2,521 

508 

3,850 
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Administration. — There  have  been  abuses  and  special  cases  requiring 
administration.  Some  parents  have  proved  unreliable,  wasting  or  misusing 
the  money  intended  for  their  children.  Then,  there  are  orphans,  abandoned 
children  and  children  from  broken  homes,  many  of  whom  move  from  family 
to  family  with  several  different  guardians  in  as  many  years.  To  take  care 
of  all  such  Indian  children,  and  to  make  sure  that  they  get  full  benefit  from 
Family  Allowances,  payment  is  made  to  the  Agency  Trust  Account,  and  the 
spending  of  the  money  is  supervised  by  the  Indian  Agent. 

Fortunately,  such  cases  are  exceptional.  The  Indian  people,  by  their  ready 
co-operation  and  careful  use  of  this  money,  have  done  at  least  as  much  as 
any  other  single  group  of  people  toward  making  this  experiment  a  success. 

There  are  508  such  accounts  at  present.  Not  all  of  these,  however,  repre- 
sent orphaned,  abandoned,  or  neglected  children.  Occasionally,  because  of 
difficult  postal  arrangements,  or  to  the  mode  of  living  of  the  parents,  payment 
through  Agency  Trust  Account  has  proved  the  most  convenient  method  for  the 
Indian  parent.  This  factor  applies  to  Indian  families  who  hunt  and  trap  for 
a  living  in  agencies  where  the  majority  live  settled  lives  and  are  paid  by 
cheque  direct.  Rather  than  institute  a  complete  system  of  bookkeeping  for  a 
few  scattered  families,  payment  is  made  to  the  Indian  Agency  Trust  Account  and 
is  re-issued  at  every  suitable  opjwrtunity  by  the  Indian  Agent.  Bersimis  and 
Chapleau  are  examples  of  agencies  where  such  accounts  are  so  handled. 

Allowances  in  Kind. — Although  entailing  many  administrative  difficulties, 
the  payment  of  Allowances  in  kind  is  proceeding  along  orderly  lines  and  should 
obtain  maximum  benefits  for  the  children  of  Indian  trapping  families  in  the 
northern  part  of  the  Dominion. 

The  Branch,  through  its  insistence  on  the  supply  of  only  foods  and  cloth- 
ing which  will  be  of  real  benefit  to  the  Indian  children,  is  able  to  ensure  that 
such  goods  are  stocked  regardless  of  the  profit  margin,  which  in  some  cases 
would  militate  against  their  supply  by  a  trader  in  an  isolated  spot  free  of 
competition. 

School  Attendance. — The  betterment  in  school  attendance  noted  during  the 
previous  year  has  been  maintained.  By  means  of  the  monthly  day  school 
attendance  reports,  the  attendance  of  each  pupil  at  Indian  day  schools  is 
closely  followed.  Where  necessary.  Section  4  (2A)  of  the  Family  Allowances 
Act  is  invoked  and  Family  Allowances  are  suspended  until  the  child  concerned 
returns  to  regular  attendance. 

Teachers  generally  have  reported  on  the  improvement  in  the  clothing  of 
the  Indian  children  in  their  care,  and  that  the  children's  lunch  boxes  and 
personal  appearance  reflect  an  improvement  in  diet. 

Children  in  attendance  at  residential  schools  do  not  qualify  for  payment 
of  Family  Allowances  during  the  school  term.  Those  who  return  home  to  the 
care  of  the  parents  for  the  holiday  months  are  placed  in  pay  and  receive  Family 
Allowances  for  the  months  of  July  and  August. 

General. — Provincial  conferences  of  Indian  Agents  were  held  again  this  year 
in  Winnipeg,  Manitoba,  August  12  and  13,  1946;  Regina,  Saskatchewan,  August 
14  and  15,  1946;  Calgary,  Alberta,  August  16  and  17,  1946;  Vancouver,  British 
Columbia,  August  21  to  23,  1946;  and  at  Toronto,  Ontario,  December  19  to  21, 
1946. 

These  conferences  proved  to  be  of  great  value  in  providing  an  opportunity 
for  a  discussion  of  problems  arising  from  the  administration  of  Family  Allow- 
ances. They  were  attended  in  each  case  by  the  Supervisor  of  Family  Allowances, 
Indian  Affairs  Branch,  and  by  the  Regional  Director  of  Family  Allowances  for 
the  province  concerned.  It  was  therefore  possible  to  clarify  points  raised 
by  the  Agents  at  the  time. 
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An  opportunity  was  afforded  of  speaking  directly  to  delegates  from  the 
Indian  Homemaker's  Clubs  of  Eastern  Canada  on  June  20,  1946,  during  their 
annual  convention  held  at  the  St.  Regis  Agency.  The  purpose  of  Family 
Allowances,  along  with  progress  to  date,  was  outlined  to  this  advanced  group 
of  Indian  women  with  the  request  that  the  message  be  carried  back  to  their 
individual  reserves. 

Visits  were  made  during  the  course  of  the  year  to  Sioux  Lookout, 
St.  Regis,  Abitibi,  Cowichan,  New  Westminster,  Lytton,  Nicola,  Kamloops,  and 
Restigouche  Agencies.  The  purpose  of  these  visits  was  to  observe  at  first  hand 
the  operation  of  Family  Allowances  in  the  individual  Indian  home  and  to 
assist  Indian  Agents  with  special  problems.  As  many  homes  as  possible  were 
visited  and  band  meetings  held  at  which  the  purpose  and  function  of  Family 
Allowances  were  discussed  and  special  problems  peculiar  to  the  particular  area 
clarified. 

There  has  been  no  widespread  evidence  during  the  past  year  to  indicate  that 
the  payment  of  Family  Allowances  has  had  a  derogatory  effect  on  the  initiative 
or  will  to  work  of  the  individual  Indian.  There  have  been  reports  from  Indian 
Agents  of  isolated  cases  in  which  the  breadwinner  has  slackened  his  efforts 
to  accommodate  the  added  income  from  Family  Allowances,  but  such  reports 
have  not  been  sufficiently  numerous  to  have  any  general  significance. 

Indian  families  who  must  be  absent  for  many  months  on  the  trapline 
find,  on  their  return  to  the  trading  post,  a  large  accumulation  of  Family 
Allowances  to  their  credit.  The  spending  of  these  credits  has  been  supervised 
as  carefully  as  possible  in  view  of  the  unusually  large  amount  of  money 
involved  in  many  cases.  Experience  over  the  past  year  has  not  revealed  any 
evidence  to  suggest  that  such  money  has  been  improperly  used  or  wasted. 
No  change  in  the  method  of  distribution  of  credits  for  this  category  is  therefore 
contemplated  at  present,  although  the  situation  is  being  closely  observed  in 
case  corrective  action  should  prove  necessary. 

CONSTRUCTION  AND  ENGINEERING  WORK 

AGENCY  BUILDINGS  AND  STRUCTURES 

Repairs  and  improvements  were  carried  out  at  practically  all  Indian  agencies 
in  Canada.  New  buildings  and  structures  were  in  most  cases  constructed 
under  the  supervision  of  the  Surveys  and  Engineering  Branch,  and  a  report  of 
these  will  be  found  in  the  report  of  that  Branch.  In  some  cases,  however, 
materials  were  purchased  by  this  Branch  and  buildings  and  other  works 
constructed  without  reference  to  the  aforementioned  Branch.  Among  these 
were  the  following: 

Prince  Edward  Island. — A  wharf  was  constructed  at  Lennox  Island  in 
co-operation  with  the  Department  of  Public  Works.  A  telephone  cable  was 
laid  to  Lennox  Island. 

Nova  Scotia. — A  large  garage  and  an  addition  to  the  warehouse  on  the 
Eskasoni  Reserve  to  provide  a  community  store  and  living  quarters  for  the 
storekeeper  were  constructed.  A  residence  for  the  Agency  clerk  was  provided 
by  moving  and  remodelling  a  house  formerly  used  by  the   school  principal. 

Ontario. — The  building  of  an  implement  shed  on  the  Tyendinaga  Reserve 
was  commenced.  A  bridge  was  constructed  on  the  Oneida  Reserve,  Caradoc 
Agency.  A  telephone  line  was  completed  from  Manitowaning  to  Wikwemikong, 
work  having  been  commenced  in  the  previous  year,  and  the  bridge  over  the 
Chemitogen  River,  Walpole  Island,  was  also  completed.  A  protection  wall 
to  prevent  erosion  of  part  of  the  Walpole  Island  Reserve  was  built. 
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Manitoba. — A  warehouse  was  built  at  Garden  Hill,  Island  Lake,  in  the 
Norway  House  Agency,  and  two  small  buildings  were  constructed  on  the  Sandy 
Bay  and  Swan  Lake  Reserves,  Portage  la  Prairie  Agency.  Warehouses  were 
constructed  or  partially  built  at  Split  Lake,  Grand  Rapids,  Pelican  Narrows, 
Nelson  House,  Pukitawagan,  and  Pine  Bluff  Reserves  in  The  Pas  Agency,  and 
on  the  Roseau  River  Reserve  in  the  Clandeboye  Agency. 

Saskatchewan. — A  residence  was  built  for  the  farming  instructor  on  the 
Meadow  Lake  Reserve,  Battleford  Agency,  and  three  residences  in  the  Duck 
Lake  Agency  were  insulated. 

Alberta. — A  new  granary  was  constructed  at  Farm  4,  Blood  Agency,  and  a 
small  warehouse  was  built  at  Jackfish  River  in  the  Athabaska  Agency.  Three 
residences  at  the  Hobbema  Agency  were  insulated. 

British  Columbia. — A  landing  float  was  built  at  the  Kwawkewlth  Agency 
for  the  Indians  of  Alert  Bay  and  a  float  was  constructed  for  the  mooring 
of  Indian  boats  at  the  Massett  Indian  Reserve,  Queen  Charlotte  Agency. 

Northwest  Territories. — Small  warehouses  were  erected  at  Hay  River  and 
Fort  Rae. 

Yukon. — A  building  was  taken  over  from  the  Army  and  remodelled  for 
agency  residence  and  office  purposes,  at  Whitehorse,  headquarters  of  the  new 
agency  in  the  Yukon. 

LAND   AND   BUILDINGS 

Land  was  purchased  to  widen  the  road  through  the  Department's  property 
at  Oka,  Quebec,  and  to  enlarge  the  agency  property  at  the  Caradoc  Agency, 
Muncey,  Ontario.  A  building  was  purchased  from  the  Roman  Catholic  Mission 
at  Lac  du  Brochet  for  use  as  a  ration  house  at  The  Pas  Agency,  Manitoba.  A 
building  to  be  used  as  a  ration  house  and  a  medical  clinic  was  purchased  in 
the  town  of  Glenevis,  Edmonton  Indian  Agency,  Alberta,  and  property  was 
acquired  at  Telegraph  Creek,  for  an  Agency  residence  for  the  Indian  Agent, 
Stikine  Indian  Agency,  British  Columbia. 

ROADS 

Roads  were  repaired  on  Indian  reserves  throughout  Canada.  Some  of 
the  more  important  works  undertaken  were  as  follows:  A  road  was  built 
through  the  Cornwall  Island  Indian  Reserve,  Ontario,  in  the  St.  Regis  Indian 
Agency,  Quebec;  the  road  through  the  Oka  property  in  Quebec  was  widened 
and  improved;  a  road  was  constructed  to  the  New  Caradoc  Indian  Day  School, 
Caradoc  Agency,  Ontario;  the  road  between  the  Missisauga  Reserve  and  the 
County  of  Haldimand,  Six  Nations  Indian  Agency,  Ontario,  was  improved  in 
co-operation  with  the  county;  a  road  was  constructed  to  the  nursing  station 
at  the  Eskasoni  Indian  Reserve,  Nova  Scotia;  the  road  from  Pine  Falls  to 
the  Fort  Alexander  Reserve,  Clandeboye  Agency,  Manitoba,  was  gravelled; 
and  a  road  to  open  up  the  Industrial  School  Reserve  in  Kwawkewlth  Indian 
Agency,  British   Columbia,   was   constructed. 

WATER    SUPPLY    SYSTEMS 

Quebec. — A  well  was  drilled  at  the  St.  Regis  Agency  and  at  the  Obedjiwan 
Reserve,  Abitibi  Agency.  Extensive  improvements  were  made,  including  the 
drilling  of  a  well  and  the  installation  of  a  pump,  at  Lorette  Reserve. 

Manitoba. — ^Wells  were  drilled  at  the  Portage  la  Prairie  Agency. 
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Saskatchewan. — A  well  was  provided  at  the  Sandy  Lake  Reserve,  Carlton 
Agency;  dugouts  were  provided  on  the  Poorman's  Reserve,  Touchwood  Agency, 
and  the  Red  Pheasant  Reserve,  Battleford  Agency;  and  wells  were  sunk  at 
the  Duck  Lake  Agency. 

Alberta. — A  well  was  drilled  at  the  Peigan  Agency,  and  two  wells  were 
sunk  at  the  Edmonton  Agency. 

IRRIGATION  WORKS 

Funds  were  transferred  to  the  Surveys  and  Engineering  Branch  for  the 
construction  of  irrigation  works  and  the  replacement  of  existing  works  in 
British  Columbia.  A  report  of  the  work  undertaken  will  be  found  in  the 
report  of  that  Branch.  Repairs  not  requiring  engineering  supervision  were 
carried  out  at  various  reserves  in  the  Province  of  British  Columbia  by  this 
Branch. 

MISCELLANEOUS 

Nova  Scotia. — An  electric  pump  and  a  l.OOO-gallon  tank  were  purchased 
for  the  water  supply  system  on  the  Shubenacadie  Reserve. 

Quebec. — Purchases  included  a  pneumatic  storage  tank  for  the  St.  Regis 
Agency  buildings,  an  electric  refrigerator  for  the  R.C.]\LP.  quarters  at  Caugh- 
nawaga,  and  water  systems  for  the  Pointe  Bleue  and  Temiskaming  Indian  Agency 
residences.   Four  pumps  for  Abitibi  Agency  were  acquired. 

Ontario. — Materials  for  wiring  the  farm  house  on  the  :\Ianitou  Reserve, 
Fort  Frances  Agency,  and  oil-burning  equipment  for  the  James  Bay  office  were 
purchased. 

Saskatchewan.— A  water  system  and  plumbing  were  installed  at  the  clerk's 
residence,  and  furnaces  were  purchased  for  the  agency  office  and  Agent's 
residence'  Duck  Lake  Agency.  A  new  furnace  was  purchased  for  File  Hills 
Agency,  and  electric  refrigerators  for  the  Touchwood  Agency  residence,  being 
remodelled  for  the  use  of  the  Agent  and  doctor,  were  acquired. 

^;5e,.^fl  .—Batteries  for  the  lighting  plant  and  oil-burning  equipment  were 
acquired  for  the  Agency  buildings  at  Fort  Chipewyan,  Athabaska  Agency. 

Wells  were  cleaned  out  and  fencing,  telephone  and  electric  power-lines, 
furnaces,  pumping  equipment,  lighting  plants,  and  water  systems,  at  all 
agencies  were  repaired  and  improved  as  required. 

SUMMARY  OF  INDIAN  AGENCIES  BY  PROVINCES  AND  TERRITORIES 

The  local  administration  of  Indian  lands,  on  the  reserves  scattered  through- 
out the  Dominion,  is  conducted  through  the  Department's  98  agencies.  The 
number  of  bands  included  in  an  agency  varies  from  one  to  more  than  thirty. 
In  addition  to  the  agent,  the  staff  of  an  agency  may  include  various  officers, 
such  as:  clerk,  farm  instructor,  constable,  and  stockman,  according  to  the 
special  requirements  of  the  particular  agency.  Medical  staff  is  provided  for 
agencies  as  required  by  the  Department  of  National  Health  and  Welfare.  The 
work  of  the  agencies  is  supervised  by  the  Department's  provincial  inspectors. 
There  is  an  Indian  Commissioner  at  Vancouver,  acting  in  a  supervisory  capacity 
for  British  Columbia. 

LOCATIONS   OF  INDIAN  AGENCIES  IN   CANADA 

Prince  Edward  Island.— The  only  agency  in  the  Province  is  located  at 
Charlottetown.  A  large  number  of  Indians  live  on  Lennox  Island,  and  others 
live  at  Rocky  Point,  near  Charlottetown,  Morell,  St.  Andrews,  and  Scotch  Fork. 

Nova  Scotia. — There  are  two  Indian  agencies  in  Nova  Scotia,  one  in  Hants 
County  (Shubenacadie)  and  the  other  in  Cape  Breton  County  (Eskasoni) . 
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Quebec. — The  18  Indian  agency  offices  in  Quebec  are  located  as  follows: 
Amos  (Abitibi),  Bersimis,  Cacouna  (Viger),  Caughnawaga,  Gaspe,  Gentilly 
(Becancour),  Harrington  Harbour  (St.  Augustine),  Maniwaki,  Mingan, 
Natashquan,  Notre  Dame  du  Nord  (Timiskaming) ,  Oka,  Pierreville,  St.  Francis, 
Pointe  Bleue,  Lake  St.  John,  Restigouche  (including  the  former  Maria  Agency), 
St.  Regis,  Seven  Islands,  Village  des  Hurons  (Lorette). 

Ontario. — The  Indian  agency  offices  in  Ontario,  24  in  number,  are  located 
as  follows:  Alert  Bay  (Kwawkcwlth»,  Bella  Coola,  Cranbrook  (Kootenay), 
Christian  Island,  Deseronto  (Tyendinaga),  Fort  Frances,  Golden  Lake,  High- 
gate  (Moravian),  Kenora,  Longford  Mills  (Rama)  Manitowaning  (Manitoulin 
Island),  Moose  Factory  (James  Bay),  Muncey  (Caradoc),  Parry  Sound,  Peter- 
borough (Rice  and  Chemong  Lakes),  Port  Arthur,  Sarnia,  Sault  Ste.  Marie, 
Scugog,  Sioux  Lookout,  Sturgeon  Falls,  Virginia  (Georgina  and  Snake  Islands), 
Wallaceburg   (VValpole  Island),  Wiarton   (Cape  Croker). 

Manitoba. — There  are  nine  agencies  in  Manitoba,  located  as  follows: 
Birtle,  Griswold,  Hodgson  (Fisher  River),  Norway  House,  Portage  la  Prairie, 
Selkirk  (Clandeboye),  The  Pas,  Gillam  (Port  Nelson  and  York  Factory), 
Churchill  (Fort  Churchill). 

Saskatchewan. — The  following  are  the  nine  agencies  in  this  Province: 
Balcarres  (File  Hills),  Battleford,  Broadview  (Crooked  Lake),  Duck  Lake, 
Kamsack  (Pelly),  Leask  (Carlton),  Muscow  (Qu'Appelle),  Onion  Lake, 
Punnichy   (Touchwood). 

Alberta. — Locations  of  Alberta's  ten  agencies  are:  Brocket  (Peigan),  Calgary 
(Sarcee),  Cardston  (Blood),  Driftpile  (Lesser  Slave  Lake),  Fort  Chipewyan 
(Athabaska),  Gleichen  (Blackfoot),  Hobbema,  Morley  (Stony),  Saddle  Lake, 
Winterburn  (Edmonton). 

British  Columbia. — In  British  Columbia  there  are  eighteen  agencies  located 
as  follows:  Alert  Bay  (Kwawkewlth),  Bella  Coola,  Cranbrook  (Kootenay), 
Duncan  (Cowichan),  Fort  St.  John,  Hazelton  (Babine),  Kamloops,  Lytton, 
Massett  (Queen  Charlotte  Islands),  Merritt  (Nicola),  New  Westminster, 
Port  Alberni  (West  Coast),  Prince  Rupert  (Skeena),  Telegraph  Creek  (Stikine), 
Vancouver,  Vanderhoof    (Stuart  Lake),  Vernon    (Okanagan),  Williams  Lake. 

Northwest  Territories. — The  three  agencies  are  at  Fort  Simpson,  Fort 
Resolution,  and  Fort  Norman. 

Yukon  Territory.— The  one  agency  in  Yukon  Territory  is  at  Whitehorse. 

SUMMARY  OF  TRIBAL  ORIGINS  OF  CANADIAN  INDIANS 

Prince  Edward  Island. — Micmac  tribe,  of  Algonkian  stock. 

Nova  Scotia. — Like  the  Indians  of  Prince  Edward  Island,  those  of  Nova 
Scotia  also  bear  the  distinctive  name  of  Micraac,  and  are  of  Algonkian  stock. 

New  Brunswick. — Mostly  Micmacs,  though  there  are  some  bands  of 
Maliseets,  also  of  Algonkian  stock. 

Quebec. — The  principal  tribes  found  in  Quebec  are:  Iroquois  at  Caughna- 
waga, Lake  of  Two  Mountains,  and  St.  Regis;  the  Hurons  of  Lorette  are  also 
of  Iroquoian  stock;  The  Montagnais,  who  are  of  Algonkian  stock,  at  Bersimis, 
Mingan,  Lake  St.  John,  Seven  Islands,  and  Abitibi;  the  Têtes  de  Boule,  of 
Algonkian  stock,  at  Abitibi;  the  Abenakis,  of  Algonkian  stock,  at  Becancour 
and  St.  Francis;  the  Micmacs,  of  Algonkian  stock,  at  Maria  and  Restigouche; 
the  Maliseets,  of  Algonkian  stock,  at  Viger,  and  the  Naskapis,  also  of  Algon- 
kian stock,  in  the  northern  area. 
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Ontario. — Most  of  the  Indians  of  Ontario  are  Ojibwas,  Chippewas,  and 
Missisauga  tribes,  which  are  all  of  Algonquin  stock.  There  is  a  band  of 
Algonkians  at  Golden  Lake.  The  Oneidas  of  the  Thames,  the  ]Mohawks  of  the 
Bay  of  Quinte,  the  Mohawks  of  Parry  Sound  district,  and  the  Six  Nations 
of  Grand  River  are  of  Iroquoian  stock.  There  is  a  band  of  Pottawottamies  at 
Walpole  Island,  and  of  Delawares  at  the  Caradoc  (Muncey)  Agency;  these 
are  of  Algonkian  stock.  Crées,  also  of  Algonkian  stock,  are  found  in  northern 
and  northwestern  Ontario. 

Manitoba. — Manitoba  Indians  are  mostly  Ojibwas  and  Crées  of  Algonkian 
stock.  Bands  of  Swamp  Crées  found  at  the  Norway  House  and  Fisher  River 
Agencies  and  in  the  York  Factory  district  are  also  of  Algonkian  stock.  The 
Indians  located  at  the  Griswold  Agency  are  Sioux;  there  are  also  Sioux  at  the 
Birtle  and  Portage  la  Prairie  Agencies.  There  is  a  band  of  Chipewyans 
at  Churchill;  this  tribe  is  of  Athapaskan  stock. 

Saskatchewan. — The  most  numerous  tribes  among  the  Saskatchewan  Indians 
are  Objibwas,  Swamp  Crées,  and  Plains  Crées,  which  all  belong  to  the  Algonkian 
stock.  In  addition  to  these,  Sioux  Indians  are  found  at  Crooked  Lake, 
Qu'Appelle,  and  Carlton  Agencies,  and  on  the  ^Nloose  Woods  Reserve.  In  the 
Onion  Lake  Agency,  there  is  a  band  of  Chipewyans  who  are  of  Athapaskan 
stock.    There  are  also  a  few  Chipe^vyan  Indians  in  the  He  à  la  Crosse  district. 

Alberta. — The  Alberta  Indians  are  of  Algonkian  stock,  with  the  exception 
of  the  Sarcees  near  Calgary  and  the  Beavers  and  Slaves  in  the  Lesser  Slave 
Lake  Agency,  who  are  Athapaskan;  the  Paul's  Band  in  the  Edmonton  Agency, 
who  are  Iroquoian,  and  the  Stonies,  who  are  of  Siouan  stock.  The  Algonkian 
Indians  of  Alberta  are  subdivided  into  Blackfoot  Nation,  comprising  the 
Indians  of  the  Blackfoot,  Blood,  and  Peigan  Agencies;  and  Plains  Crées  found 
in  the  Lesser  Slave  Lake,  Saddle  Lake,  Edmonton,  and  Hobbema  Agencies. 

British  Columbia. — The  Indians  of  the  Bella  Coola,  Cowichan,  Kamloops, 
Lytton,  New  Westminster,  Nicola,  Vancouver,  and  Okanagan  Agencies  belong 
to  the  Salish  tribes.  The  Kootenay  tribe  is  located  in  the  agency  of  the 
same  name.  The  Kwakiutl-Nootka  tribe  is  located  at  the  Kwawkewlth  and 
West  Coast  Agencies;  the  Haidas,  in  the  Queen  Charlotte  Islands;  the  Tlingits, 
in  the  Stikine;  and  the  Tsimshians  in  the  Skeena  Agency.  The  Indians  of 
the  Babine,  Stuart  Lake,  Fort  St.  John,  and  Williams  Lake  Agencies  belong 
mostly  to  the  Athapaskan  race.  The  Indians  of  the  Peace  River  Block  are 
Athapaskan,  with  the  exception  of  a  small  group  of  Saulteaux  and  Crées  at 
Moberly  Lake  who  are  Algonkian. 

A^orthwest  Territories. — The  principal  tribes  found  in  the  Far  North  are 
the  Slaves,  Hares,  Loucheaux,  Dogribs,  Sekani,  Yellow  Knives,  Chipewyans, 
and  Caribou-Eaters.  All  these  tribes  are  of  Athapaskan  stock.  The  most 
northerly  tribes  are  the  Takudah,  whose  territory  extends  to  the  Mackenzie 
Delta,  and  the  Copper  Mines,  who  are  located  along  the  Coppermine  River.  The 
territory  occupied  by  these  two  last-named  tribes  is  contiguous  to  that  inhabited 
by  the  Eskimos. 

Yukon  Territory. — The  Forty-Mile,  Blackstone,  and  Moosehide  bands  belong 
to  the  Takudah  tribe.  There  is  a  band  of  Slaves  at  Lancing  Creek  who 
migrated  from  Good  Hope  on  the  Mackenzie  River;  another  band  of  Slaves, 
called  Nahani,  is  located  at  the  headwaters  of  Pelly  River.  All  these  Indians 
are  of  the  Athapaskan  stock.  At  Mayo,  Selkirk,  Little  Salmon,  and  Carmacks 
there  are  bands  belonging  to  the  tribe  known  as  Stick  Indians.  Bands  belong- 
ing to  the  Tlingit  tribe  are  found  at  Whitehorse,  Teslin  Lake,  Champagne 
Landing,  and  Carcross. 
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Open  Account — Advances  for  Assistance  to  Indians  1946-47 

Expenditure 

Xova  Scotia  $    2.000 .  00 

Manitoba     268.00 

Saskatchewan    13,301 .  50 

British  Columbia    500 .  00 

S  16.069.50 


Repayments 

Saskatchewan     2,593 .  45 

Alberta    596 . 25 

British  Columbia   216 . 08 

Expenditure  over  repayments 


$    3,405.78 
8  12.663.72 


Indian  Trust  Fund 

Showing  transactions  in  connection  with  the  fund  during  the  fiscal  year 
ended  March  31,  1947. 


Debit 


Credit 


Balance  April  1 ,  1946 

Collections  on  land  sales,  timber  and  stone  dues,  rents,  fines,  fees,  etc. 

Interest  for  the  year  ended  March  31,  1947 

Credit  transfers  during  the  year 

Expenditure  during  the  year 

Transfers  by  Warrant,  etc 

Balance  March  31,  1947 


1,756,011  26 

18,374  52 

17,577,364  57 


19,351,750  35 


8  cts. 

17,096,489  68 

1,368,195  02 

865,563  10 

21,502  55 


19,351,750  35 


Annuities  Paid  and  Interest  on  Indian  Trust  Funds  1946-47 

Alberta    $  281,697 .  93 

British  Columbia   84.870 .  64 

Manitoba     123,742 .  04 

New   Brunswick    2,733.49 

Xorthwest    Territories    22,055 .  00 

Xova  Scotia 3,016 .  06 

Ontario    286,483.01 

Prince  Edward  Island .19 

Quebec     22.781 .  45 

Saskatchewan    196,769 .  66 

Yukon    Territory     28 .  15 

$1,024,177.62 
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Nova  Scotia 

Prince  Edward  Island 

New  Brunswick 

Quebec 

Ontario 

ManitoI)a 

Saskatchewan 

Alberta 

British  Columbia 

British  Columbia  Vocational  Instruction. 

Northwest  Territories 

Yukon  Territory 

Assistance  to  Ex-pupils 

Freight  and  Express 

Salaries  and  Travel 

Stationery 

Miscellaneous 


Day 

Schools 


$  cts. 

120,279  67 

1,2.33  6,5 

20,698  41 

76,. 578  18 

177,. 59.5  50 

84, 190  21 

51,331  65 

4,700  08 

95,425  69 


15,722  40 
4,165  27 


651,920  71 


Residential 
Schools 


cts. 


33,592  90 


11,229  21 
293,928  .39 
212,318  42 
3.56,993  49 
404,8.50  42 
.390,936  18 


45,5,35  16 
17,124  86 


1,766,509  03 


General 


9,137  51 


42,771  66 

131  80 

20,1.50  .32 

55,601   17 

1 , 636  06 


129,428  52 


Total 


$  cts. 

1.53,872  57 

1,2.33  65 

20,698  41 

87,807  39 

471.. 523  89 

296,  .508  63 

408,325  14 

409,. 5.50  .50 

486,. 361  87 

9.1.37  51 

61.2.57  56 

21,290  13 

42,771  66 

131  80 

20, 1.50  32 

55,601  17 

1,636  06 


2,547,858  26 
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IMMIGRATION  BRANCH 

A.  L.  JOLLIFFE,  DIRECTOR 

The  total  number  of  immigrants  admitted  to  Canada  during  the  fiscal  year 
ended  March  31,  1947  was  66,990,  as  compared  with  31,081  in  the  previous  fiscal 
year.  This  represents  an  increase  of  116  per  cent  over  the  year  1945-46.  This 
increase  is  due  largely  to  the  admission  to  Canada  from  the  Britisli  Isles  of 
39,092  dependants  of  members  of  the  Canadian  Armed  Forces  and  of  about 
10,000  United  States  citizens.  Immigrants  arriving  at  ocean  ports  numbered 
55,580  and  from  the  United  States,  11,410.  Their  racial  origins  were:  British 
54,843;  French,  3,035;  the  remaining  9,112  representing  45  other  racial  groups. 
Classified  by  nationality,  55,807  were  British  subjects;  9,592  United  States 
citizens;  the  remaining  1,591  comprising  37  nationalities.  Classified  by  sex,  19,782 
were  males  and  47,208  females.  Non-immigrants  entering  Canada  from  abroad 
numbered  34,693,241,  an  increase  of  20  per  cent  over  the  previous  fiscal  year. 

Tourist  Movement 

During  the  year  ended  March  31,  1947,  a  total  of  34,769,219  persons  applied 
for  entry  to  Canada  and  were  individually  examined  at  border  and  ocean  ports. 
Of  this  number,  34,693,241  appeared  as  non-immigrants,  an  increase  of  approx- 
imately 20  per  cent  over  the  previous  year,  and  8,988  were  refused  admission. 
The  figure  of  34,693,241  represents  the  actual  number  of  persons  examined  at 
ports  of  entry,  and  not  the  actual  number  of  different  individuals  wdio  entered 
Canada.  Out  of  the  total  of  34,693,241  persons  permitted  to  enter  Canada,  a 
substantial  proportion  rejiresented  tourists. 

The  tables  appearing  below  show  the  comparative  figures  of  non-immigrant 
entries  for  the  last  ten  years: — 

Non-Immigrants  Entering  Canada  from  Abroad 


Via  Ocean 
Ports 

From 
U.S.A. 

Totals 

Fiscal  ye 

ir  ended  March  31    1938                   

47,832 
53,822 
42,126 
34,035 
28,. 395 
31,. 5.30 
24,665 
25,311 
29,645 
40,807 

31,179,807 
29, 099,. 356 
28, 295,. 332 
18,-381,660 
17,983,877 
15,109,0.56 
16,3.56,484 
21,236,327 
28,890,785 
34,652,434 

31,227,639 

'  1939 

29,153,178 

1940 

28,. 337, 458 

"                1941 

18,415,695 

"                 1942 

18,012,272 

"                 1943 

15, 140,. 586 

"                 1944       

16,381,149 

"                 1945 

21,261,6.38 

"                 1946 

28,920,430 

"                 1947           

34,693.241 

Residents  of  Canada  Returning  After  Visits  Abroad 

. 

Via  Ocean 
Ports 

From 
U.S.A. 

Totals 

Fiscal  year  ended  March  .31 .  1939 

30,446 
18,757 
10,687 
14,113 
15, 294 
11,551 
13,127 
13,941 
18,919 

12,098,397 

11,590,952 

5,224,3.56 

4,047,167 

4,394,613 

5,860,609 

8,547,051 

11,076,564 

14.047,603 

12,128,843 

"                  1940     

11,609,709 

1941 

"                 1942 

5,2.35,043 
4,061.280 

"                 1943 

4,409,907 

"                 1944 

5,872,160 

"                 1945          

8,. 560, 178 

"                 1946 ■ 

11,090.505 

1947 

14,064,522 

239 
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The  following  table  shows,  by  immigration  districts,  the  number  of  persons 
examined  upon  application  for  entry  to  Canada  and  their  disposition: — 

Admissions  and  Rejectiom  by  Districts,  Fiscal  Year  ended  March  31,  194? 


Atlantic 

Eastern 

Western 

Pacific  

Through  U.S.A.  Ocean  Ports 
Not  shown 

Totals 


Admitted 

as 
Immigrants 


50,316 
5,014 
1,587 
2,020 
7,776 
277 


66,990 


Admitted 


Non- 
immigrants 


8,515,210 

22,032,121 

2,125,252 

2,020,658 


34,693,241 


Rejected 


1,460 

6,416 

223 

791 

80 

18 


Returning  Canadians 

A  significant  increase  has  been  recorded  in  1946-47  in  the  number  of 
Canadians  returning  from  abroad  to  make  their  homes  in  Canada.  Figures 
covering  the  years  1924  to  1934  will  be  found  on  page  181  of  the  report  for  the 
year  ended  March,  1944.  Figures  for  subsequent  years  are  shown  in  the  follow- 
ing table: — 


Canadian 
Born 


British 

Born 
Outside 
Canada 


Canadians 
Naturalized 


Totals 


Fiscal  year  1934-35 
Fiscal  year  193.5-36 
Fiscal  year  1936-37 
Fiscal  year  1937-.38 
Fiscal  year  1938-39 
Fiscal  year  1939^0 
Fiscal  year  1940-41 
Fiscal  year  1941^2 
Fiscal  year  1942-43 
Fiscal  year  1943-44 
Fiscal  year  1944-45 
Fiscal  year  1945-46 
Fiscal  year  1946-47 

Totals 


5,811 
4,854 
4,522 
4,524 
3,825 
3,687 
4,910 
3,123 
3,056 
2,090 
2,156 
2,653 
5,448 


937 
418 
319 
356 
360 
505 
177 
143 
167 
93 
130 
207 
756 


870 

542 

223 

329 

386 

369 

53 

52 

30 

19 

18 

35 

111 


7,618 
5,814 
5,064 
5,209 
4,571 
4,561 
5,140 
3,318 
3,253 
2,202 
2,304 
2,895 
6,315 


50, 659 


4,568 


3,037 


58,264 


Students 

The  number  of  students  admitted  to  Canada  in  1946-47  to  attend  prepara- 
tory schools,  to  obtain  degrees,  or  to  take  post-graduate  courses  in  Canadian 
Universities  was  5,310,  as  compared  to  3,803  during  the  previous  year,  an 
increase  of  40  per  cent.  Of  this  number.  568  were  British  subjects,  3,574  United 
States  citizens,  333  from  Central  and  South  America,  and  835  from  other 
countries. 

Legislation  and  Regulations 

Regulations  relating  to  immigration,  enacted  or  amended  during  the  fiscal 
year  1945-46.  are  recorded  on  page  236  of  the  Annual  Report  for  the  year  ended 
March  31,  1946.  The  following  enactments  and  amendments  became  effective 
in  the  year  1946-47: 
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1.  By   Chapter  54,   10  George  VI,   assented  to   on  August  31,   1946,   the 

Immigration  Act  was  brought  into  conformity  with  the  Canadian 
Citizenship  Act  of  June  27,  1946,  in  respect  of  the  qualifications  for  and 
definition  of  Canadian  citizenship  and  Canadian  domicile.  In  the 
latter  case,  rules  were  established  regarding  the  acquisition  and  loss 
of  Canadian  domicile.  A  further  amendment  concerned  charity  immi- 
grants, who  may  not  be  permitted  to  enter  Canada  unless  under 
specific  authority  of  the  Deputy  Minister,  the  Director  of  Immigration, 
or  the  Superintendent  of  European  Emigration  in  London,  and  pro- 
vided such  authority  has  been  acted  upon  within  sixty  days  thereafter. 
Another  amendment  to  the  Immigration  Act  provided  for  the  validity 
of  dismissals  of  appeals  by  the  Minister,  irrespective  of  any  lapse  of 
time  between  their  issuance  and  execution. 

2.  P.C.   1272,  dated  April  2,   1946  revoked  P.C.   1841   providing  for   exit 

permits  for  women  and  children  under  16  years  of  age  proceeding  to 
destinations  outside  the  Western  Hemisphere. 

3.  P.C.   1373,  dated  April  9,   1946,  revoked  P.C.  2653  passed  under  the 

authority  of  the  War  Measures'  Act.  P.C.  2653,  as  amended,  pro- 
hibited the  entry  to  or  landing  in  Canada  of  enemy  aliens,  with  certain 
exceptions.  Under  P.C.  1373  the  admission  of  enemy  aliens  remains 
prohibited,  with  the  exception  of  enemy  aliens  who  can  satisfy  the 
Minister  that  they  were  opposed  to  an  enemy  government. 

4.  P.C.  2071,  dated  May  28,  1946,  further  amended  P.C.  695  to  provide 

for  the  admission  of  the  father  or  mother,  the  unmarried  son  or 
daughter,  18  years  of  age  or  over,  the  unmarried  brother  or  sister,  the 
orphan  nephew  or  niece  under  16  years  of  age,  of  any  person  legally 
admitted  to  and  resident  in  Canada  who  is  in  a  iK)sition  to  receive 
and  care  for  such  relatives. 

5.  P.C.  2070,  dated  May  28.  1946,  amended  P.C.  3016  governing  passport 

requirements  to  provide  that  a  travel  document  establishing  the  identity 
of  the  holder  may  be  accepted  in  lieu  of  a  passport  from  an  immigrant 
who  has  been  displaced  from  his  country  of  origin  as  a  result  of  the 
recent  war. 

6.  P.C.  3112,  dated  July  23,  1946,  provided  for  the  admission  to  Canada, 

from  the  United  Kingdoni  and  Italy,  of  4,000  single  ex-members  of 
the  Polish  Armed  Forces,  qualified  for  and  willing  to  undertake  agri- 
cultural employment  in  Canada. 

7.  P.C.     4044,    Dependants     Transportation     Regulations,      1946,     dated 

September  26,  1946,  transferred,  as  of  December  1,  1946,  the  responsi- 
bility for  the  administration  of  the  movement  of  servicemen's 
dependants  from  the  Department  of  National  Defence  to  the  Depart- 
ment of  Mines  and  Resources,  Immigration  Branch. 

8.  P.C.  4216,  dated  October  11,  1946,  amended  P.C.  858  in  order  to  limit 

the  provisions  of  the  later  Order  in  Council  with  respect  to  immi- 
gration status  and  free  medical  inspection,  to  conform  with  the  pro- 
visions of  P.C.  4044. 

9.  P.C.   5103,   dated   December   12,    1946,   amended   P.C.   4044   to   include 

dependants  who  married  after  October  15,  1946,  and  children  born 
after  that  date,  and  to  give  discretional  powers  to  the  Minister  of 
National  Defence  in  respect  of  dependants  who  had  failed  to  file 
application  before  October  15,  1946. 

10.  P.C.  371,  dated  January  30,  1947,  widened  the  base  for  the  admission 

of  close  relatives  by  further  amending  P.C.  695  to  include  in  the 
admissible  classes  the  widowed  daughter  or  «ister  of  a  legal  resident 
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of  Canada,  with  her  unmarried  children  under  18  years  of  age,  and 
by  raising  the  age  limit  from  16  to  18  years  of  age  in  the  case  of 
orphaned  nephews  and  nieces.  P.C.  371  also  provided  for  the  admission 
of  agriculturists  entering  Canada  to  farm,  when  destined  to  a  father, 
father-in-law,  son,  son-in-law,  brother,  brother-in-law,  uncle  or  nephew, 
himself  engaged  in  agriculture  as  his  principal  occupation  and  in  a 
position  to  receive  such  an  immigrant  and  establish  him  on  a  farm. 
Also  included  in  the  admissible  classes  by  P.C.  371  were  farm  labourers, 
as  well  as  persons  experienced  in  mining,  lumbering  or  logging,  entering 
Canada  to  engage  in  assured  employment. 

ADMIXISTR.A.TTOX    AND    IxSPECTIOXAL    WoRK 
FIELD   AND   INSPECTIONAL   SERVICE,   CANADA 

The  resumption  of  near  normal  pre-war  traffic  between  Canada  and  the 
United  States,  the  substantial  increase  in  the  number  of  admissions  at  ocean 
ports,  and  a  considerably  expanded  air  traffic  between  Canada  and  the  United 
States,  as  well  as  overseas  countries,  have  taxed  the  facilities  of  the  Immigration 
Branch  to  the  limit.  Although  a  total  increase  in  staff  of  184  was  authorized 
during  the  year  under  review,  immigration  personnel,  both  at  headquarters  and 
in  the  field,  have  been  hard  pressed  to  cope  with  a  volume  of  work  which  is 
increasing  faster  than  it  has  been  possible  to  obtain  additional  trained  staff. 

The  most  significant  expansion  was  in  the  volume  of  air  traffic.  During 
the  year,  19,460  planes  landed  186,199  passengers  at  Canadian  airports,  an 
increase  of  32  per  cent  over  the  year  1945-46  which  had  already  marked  a  51 
per  cent  increase  over  the  previous  year.  Similarly,  the  number  of  admissions 
at  Atlantic  ports  more  than  doubled  in  the  course  of  the  year.  An  illustration 
of  the  increase  of  the  tourist  movement  into  Canada  from  the  United  States 
may  be  found  in  figures  for  the  ports  of  Fort  Erie  and  Niagara  Falls  where  an 
increase  of  over  one  million  admissions  over  the  previous  year  was  registered 
at  each  port.  There  has  also  been  a  large  increase  in  the  number  of  investiga- 
tions conducted  in  conjunction  with  applications  for  admission  to  Canada. 
The  additional  investigational  work  was  due  largely  to  the  conclusion  of  out- 
standing applications  for  dependants  of  members  of  the  Armed  Forces  in  the 
early  part  of  the  year,  and  the  subsequent  rush  of  applications  following  the 
amendment  of  P.C.  695  to  provide  for  the  admission  of  aliens  coming  within 
certain  degrees  of  relationship  to  legal  residents  of  Canada,  particularly  from 
Continental  Europe.  The  number  of  Boards  of  Inquiry  held  in  connection  with 
appeals  also  has  been  substantially  greater  than  in  the  previous  year.  With 
the  gradual  return  to  normal  travel  conditions  between  the  West  Coast  and  the 
Far  East  a  perceptible  increase  in  the  volume  of  investigational  work  has  been 
noted  in  the  Pacific  Immigration  District. 

Deportations 

Of  334  persons  deported  subsequent  to  entering  Canada,  178  had  effected 
illegal  entry;  123  were  returned  to  their  country  of  origin  on  completion  of 
sentences  for  criminal  offences;  17  were  depf)rted  on  grounds  of  mental  disability, 
the  remainder  as  the  result  of  becoming  public  charges,  for  infraction  of  the 
Opium  and  Narcotic  Drug  Act,  and  for  other  causes. 

During  the  year  13,680  ships'  manifests  recording  the  arrival  and  dis- 
position of  295,153  seamen,  comprising  the  crews  of  6,577  vessels,  were  filed  at 
ocean  ports  and  checked  by  immigration  officers. 
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Repatriation  of  Dependants  of  Canadian  Service  Personnel 

On  December  1,  1946,  the  Immigration  Branch  assumed  responsibihty  for 
the  movement  of  dependants  which  had  formerly  come  under  the  jurisdiction 
of  the  Department  of  National  Defence. 

The  number  of  applications  for  admission  and  free  passage  to  Canada  under 
existing  Dependants  Regulations  was  noticeably  smaller  during  the  fiscal  year 
under  review.  The  total  number  of  such  applications  filed  in  1946-47  was  -5,906 
bringing  the  total  number  of  such  applications  received  since  the  beginning  of 
the  movement,  up  to  March  31,  1947,  to  43,328  family  units.  At  April  1,  1946, 
upwards  of  20,000  dependants  were  awaiting  sailing  in  the  United  Kingdom. 
As  the  repatriation  movement  neared  completion,  additional  shipping  space 
became  available  which  permitted  the  movement  of  a  total  of  39,092  dependants 
during  the  year.  This  brings  the  total  number  of  dependants  of  Canadian 
servicemen  brought  to  Canada  since  the  commencement  of  the  movement  to 
63,110,  made  up  of  42,728  wives  and  20,382  children. 

British  Evacuee  Children 

As  of  March  31,  1947,  there  remained  in  Canada  70  British  children  under 
supervision  from  the  1,532  admitted  under  the  evacuation  scheme  jointly  spon- 
sored by  the  British  and  Canadian  Governments  at  the  outbreals  of  AVorld 
War  II.  In  addition,  a  significant  number  of  older  boys  and  girls  have  com- 
plied with  Immigration  Regulations  and  have  been  granted  permanent  admission 
to  Canada.  The  70  children  remaining  are  awaiting  the  arrival  of  their  parents 
to  establish  residence  in  Canada,  or  are  completing  their  education.  It  is 
expected  that  while  some  ma}'  later  return  to  the  United  Kingdom,  the  majority 
will  remain  permanently  in  this  country. 

New  Ports  of  Entry 

The  following  additional  points  were  designated  by  the  Minister  during 
the  year  as  authorized  ports  of  entry: 
Nova  Scotia: — Dingwall. 
Quebec: — Jamiesons  Lines. 
British  Columbia: — Flathead,  Tulsequah. 
Yukon  Territory: — Snag  Creek. 

field  and  inspectional  service,  overseas 

United  Kingdom. — The  interest  in  immigration  to  Canada  continued 
unabated.  Broadly  speaking,  applicants  making  inquiries  were  of  a  desirable 
type.  A  substantial  number  were  skilled  technicians,  professional  men,  and 
individuals  with  capital,  many  of  whom  have  served  in  the  Forces  during  the 
last  war.  The  main  hindrance  to  a  larger  movement  from  the  United  Kingdom 
has  been  the  lack  of  shipping,  although  some  improvement  became  discernible 
toward  the  end  of  the  year.  The  number  of  inquiries  received  at  the  immi- 
gration office  in  London  was  72,682,  about  double  the  number  received  in 
1945-46. 

The  Canadian  Passage  Priority  Committee  was  dissolved  on  July  1,  1946, 
but  transportation  companies  agreed  to,  and  did,  honour  priorities  issued  before 
that  date. 

The  Canadian  Wives  Bureau  ceased  its  activities  on  January  15,  1947, 
after  having  made  a  determined  effort  to  move  the  wives  and  dependants  of 
servicemen  eligible  for  free  transportation,  before  the  end  of  December,  1946. 
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On  the  closing  of  the  Bureau,  the  Atlantic  Passenger  Conference  proferred 
assistance  in  arranging  for  shipping  space  for  repatriate  dependants  of  service- 
men from  Europe  and  the  Far  East. 

With  the  continuation  of  the  increase  of  work,  the  lack  of  adequate  office 
accommodation  and  the  difficulties  encountered  in  obtaining  competent  staft^  have 
been  a  serious  handicap.  The  necessity  of  securing  larger  premises  for  the 
London  office  was  acutely  felt  during  the  year,  and  steps  were  taken  to  lease 
suitable  office  quarters. 

Continental  Europe. — In  anticipation  of  the  resumption  of  normal  immigra- 
tion functions  on  the  continent  of  Europe,  and  in  order  to  cope  with  the  move- 
ment of  fiancées  and  dependants  of  Canadian  servicemen,  an  immediate  problem, 
regular  inspectional  offices  were  reopened  at  Paris,  Brussels,  and  The  Hague,  at 
the  end  of  November,  1946.  A  large  number  of  inquiries  concerning  the  possi- 
bility of  migrating  to  Canada  have  been  received  in  continental  offices,  but 
the  farger  percentage  of  inquirers  or  applicants  are  not  admissible  under  existing 
regulations. 

Displaced  Persons. — With  the  intention  of  making  a  contribution  towards 
the  immediate  resettlement  of  some  of  the  large  numbers  of  refugees  and  dis- 
placed persons  in  camps  in  Europe,  the  Prime  Minister,  on  November  7,  1946, 
announced  that  the  Government  had  approved  emergency  measures  to  bring  to 
Canada  some  of  these  persons  w^ho  were  admissible  under  existing  Immigration 
Regulations. 

Under  P.C.  2071,  dated  May  28,  1946,  permission  to  enter  Canada  was 
granted  to  certain  categories  of  relatives  of  residents  ini  Canada  (see  Legislation 
and  Regulations)  who  apply  for  the  admission  of  these  persons. 

Arrangements  have  been  completed  with  the  Inter-Governmental  Commit- 
tee on  Refugees  by  which  it  is  expected  that  some  of  the  refugees  and  displaced 
persons  will  be  enabled  to  proceed  to  Canada.  Lists  of  persons  on  whose  behalf 
application  is  made  will  be  forwarded  to  the  I.G.C.R.  These  persons  will  be 
located,  identified,  and  gathered  into  convenient  centres  in  occupied  territories 
by  the  I.G.C.R.,  and  they  will  be  subsequently  inspected  by  itinerant  teams  of 
immigration  officials,  assisted  by  medical  officers  of  the  Department  of  National 
Health  and  Welfare  and  officials  of  the  Department  of  Labour.  Special  arrange- 
ments have  also  been  made  for  security  screening. 

The  procedure  outlined  above  applies  to  refugees  and  displaced  persons  in 
the  British,  American,  and  French  zones  of  occupied  teiritories. 

In  January,  1947,  an  immigration  officer  proceeded  to  Germany  to  make 
preliminary  arrangements  with  the  I.G.C.R.  and  the  military  authorities  of 
occupation  to  get  the  movement  under  way.  In  March,  1947,  two  inspectional 
teams  were  in  operation.  It  is  expected  that  the  first  group  of  displaced  persons 
will  sail  from  Europe  for  Canada  at  the  beginning  of  the  next  fiscal  year. 

Chinese  Immigr.\tion 

During  the  fiscal  year  1946-47  two  Chinese  were  granted  permanent  admis- 
sion to  Canada,  as  merchants.  In  addition,  7  Chinese  persons  were  admitted 
as  dependants  of  Canadian  service  personnel,  under  the  provisions  of  P.C.  858 
passed  under  the  authority  of  the  War  Measures  Act. 

One  hundred  and  thirty-one  persons  were  temporarily  admitted  under 
Minister's  Permit,  issued  under  the  authority  of  Section  9  of  the  Immigration 
Act.  Of  this  number,  26  were  students,  and  37  were  teclmicians  who  came  to 
Canada  for  practical  training  for  short  periods. 

Nineteen  hundred  and  eighty-seven  Chinese  persons  left  Canada  in  the 
course  of  the  fiscal  year  under  review,  wdth  the  declared  intention  of  returning 
thereto,  and  125  registered  as  seamen,  operating  in  international  waters.    At  the 
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close  of  the  fiscal  year  there  were  3,000  Chinese  on  visit  in  China,  who  were 
entitled  under  the  regulations  to  resume  their  legal  <lomicile  in  Canada.  A  large 
number  of  these  had  been  unable  to  return  to  Canada  during  the  war. 

For  purposes  of  comparison  the  following  table  shows  figures  applicable  to 
Chinese  immigration  at  the  close  of  the  fiscal  year  1946-47: — 


Exemptions 

Paying   Tax 

Percentage 
of  Total 
Arrivals 

Admitted 
Exempt 

Registered 
for  Leave 

Total 
Revenue 

1923-24 

49 

625 

7-27 

5,661 

5,992 

3,947 

5,987 

5,087 

5,480 

5,582 

5,788 

4,387 

3,626 

2, 156 

2,103 

2,138 

2,059 

792 

817 

933 

637 

265 

194 

191 

210 

635 

2,112 

$ 
334  039  00 

1924-25 

308,659  00 

1925-26 

25  969  00 

1926-27 

14,844  00 

25,679  00 

1927-28 

1 

2 

33-33 
100-00 

1928-29 

1 

30  795  00 

1929-30 

30  709  00 

1930-31 

28,846  00 

1931-32 

11  584  00 

1932-33 

.1 
2 

100-00 
100-00 

9  152  00 

1933-34 

7  237  00 

1934-35 

6  506  00 

1935-36 

6,501  00 

1936-37 

1 

100-00 

9  893  00 

1937-38 

2  359  00 

1938-39 

2,9.59  00 

1939-40 

4  066  00 

1940-41 

5,633  85 

1941-42 

9  655  00 

1942-43 

4  488  00 

1943-44 

1   107  (K) 

1944-45 

1  ()20  00 

1945-46 

2 
2 

100-00 
100-00 

1  945  00 

1946-47 

6,024  00 

Totals 

59 

627 

8-60 

66,779 

890  359  85 
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Table  1 
Immigration  to  Canada  from  1900  to  1947 


Via 

Ocean  Ports 

From  U.S.A. 

Grand 
Totals 

British 

U.S.A. 

British 

Nat- 

Others 

Totals 

Citi- 

Nat- 

Others 

Totals 

ionals 

zens 

ionals 

Six  months  ended  June  30.        1900 

5,141 

10,211 

15,352 

8,. 543 

23,895 

Fiscal  ye«r  PnH^d  .T.iup  30.         1901 

11,813 

19 

349 

31,162 

17,987 

49,149 

1902 
1903 
1904 

17,270 
42,200 
51,050 

23 
36 
34 

721 
691 
110 

40,991 

78,891 
85,160 

26  388 
49^473 
40,739 

67,379 

128,364 

'   12^648 

"4.145 

"23 ,946 

125,899 

1905 

65,967 

36 

756 

102,723 

15,477 

2,263 

22,190 

39,9.30 

142,653 

1906 

88,174 

43 

094 

131,268 

33,013 

2,108 

17,675 

.52,796 

184,064 

Nine  mo 

nths  ended  March  31, 1907 

59,272 

30 

736 

90,008 

20,479 

1,309 

10,369 

32,1.57 

122,165 

Fiscal  ye 

ar  ended  March  31,    1908 

126,783 

77 

374 

204, 157 

31,411 

2,674 

19,067 

.53,152 

257,. 309 

1909 

55,463 

31 

613 

87,076 

33,474 

2,894 

17,926 

54,294 

141,370 

1910 

63,757 

41 

239 

104,996 

65,190 

3,662 

22,196 

91,048 

196,044 

1911 

126,170 

63 

463 

189,633 

77,. 353 

5,007 

22,524 

104,884 

294,517 

1912 

141,504 

79 

023 

220,527 

91,840 

6,236 

16,2.50 

114,326 

.334,853 

"                   1913 

152,373 

111 

050 

263,423 

92,061 

7,. 398 

19,9.5fi 

119.418 

382,841 

1914 

144,513 

132 

835 

277,348 

74,745 

6,  .374 

8,773 

89,892 

367,240 

1915 

44,117 

40 

893 

85,010 

34,745 

3,. 541 

3,482 

41,768 

126,778 

"                   1916 

9,032 

2 

568 

11,600 

21,370 

2,796 

1,687 

25,8.53 

37,4.53 

1917 

9,980 

4 

005 

13,985 

43,261 

3,324 

4,5,58 

51,143 

65,128 

'                 "                   1918 

4,879 

2 

881 

7,760 

47,818 

3,444 

6,923 

58,185 

65,945 

1919 

10,701 

6 

286 

16,987 

28,280 

1,725 

1,9.50 

31,9.55 

48,942 

'                 "                   1920 

60, 659 

7 

021 

67,680 

36,628 

2,2.50 

l,8,i0 

40,728 

108,408 

'                 "                   1921 

75,783 

24 

635 

100,418 

33,891 

2,768 

1,651 

38,310 

138,728 

1922 

39,606 

21 

048 

60,654 

18,782 

1,825 

1,063 

21,670 

82,324 

«                 "                   1923 

36,360 

14 

520 

50,880 

14,095 

1,641 

830 

16,566 

67,446 

1924 

78,740 

49 

299 

128,039 

14,928 

1,478 

805 

17,211 

145,2.50 

"                   1925 

54, 943 

40 

601 

95,544 

13,171 

1,794 

853 

15,818 

111,362 

'                 "                   1926 

37,569 

39 

717 

77,286 

15,442 

2,251 

1 ,  08.5 

18,778 

96,064 

1927 

50,378 

72 

586 

122,964 

17,820 

2,239 

966 

21,025 

143,989 

1928 

51,552 

75 

041 

126,593 

21,260 

2,696 

1,051 

25,007 

151,600 

1929 

59,497 

77 

666 

137,163 

26,-539 

3,061 

960 

30,. 560 

167,723 

1930 

64,962 

67 

599 

132,561 

26,751 

3,121 

855 

30,727 

163,288 

"                   1931 

28, 144 

35 

799 

63,943 

20,723 

2,938 

619 

24,280 

88,223 

1932 

7,332 

4 

123 

11,455 

12,277 

1,815 

205 

14,297 

25,7.52 

'                 "                   1933 

3,283 

3 

303 

6,586 

11,172 

1,806 

218 

13,196 

19,782 

'                 "                   1934 

2,454 

3 

709 

6,163 

6,545 

1,0.32 

163 

7,740 

13,903 

1935 

2,408 

3 

768 

6,176 

5,104 

769 

87 

5,960 

12,136 

1936 

2,264 

3 

718 

5,982 

4,322 

709 

90 

5,121 

11,103 

'                 "                   1937 

2,521 

4 

389 

6,910 

4,301 

742 

70 

5,113 

12,023 

'                 "                   1938 

3,351 

6 

651 

10,002 

4,727 

852 

64 

5,643 

15,645 

"                   1939 

3,831 

7 

634 

11,465 

4,685 

917 

61 

5,663 

17,128 

1940 

3,962 

6 

495 

10,457 

4,383 

1,234 

131 

5,748 

16,205 

"                   1941 

3,428 

625 

4,053 

5,295 

2,064 

84 

7,443 

11,496 

1942 

2,353 

201 

2,. 554 

5,075 

1,180 

56 

6,311 

8,865 

"                   1943 

2,524 

94 

2,618 

3,457 

1,.344 

26 

4,827 

7,445 

1944 

4,519 

80 

4,599 

3,302 

1,101 

38 

4,441 

9,040 

1945 

10,564 

118 

10,682 

3,687 

907 

30 

4,624 

15,306 

'                 "                   1946 

21,463 

2,164 

23,627 

6,051 

1,3.54 

49 

7,454 

31,081 

1947 

54,036 

1,544 

55,580 

9,546 

1,771 

93 

11,410 

66,990 
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Table  2 
Immigrdtion  to  Canada  for  the  Period  July  1,  1900,  to  March  31,  1910 


Fiscal  Years 

1900-1 

1901-2 

1902-3 

1903-4 

1904-5 

1905-6 

Nine 
Months 
Ended 
March 
31,  1907 

1907-8 

1908-9 

1909-10 

Totals 

English 

Irish 

9,331 

933 

1,476 

70 

12,783 

1,311 

2,853 

312 

32,087 

2,236 

7,046 

423 

36,003 

3,128 

10,552 

691 

48,847 

3,998 

11,744 

770 

65, 135 

5,018 

15,846 

797 

41,156 

3,404 

10,729 

502 

90,380 
6,547 

22,223 
1,032 

37,019 

3,609 

11,810 

463 

40,416 
3,940 
14,706 

728 

413,157 
34,124 

Scottish 

Welsh     

108,985 
5  788 

Totals 

11,810 

17,259 

41,792 

50,374 

65,359 

86,796 

55,791 

120, 182 

52,901 

59,790 

562,054 

21 
58 
81 
58 
11,137 
2 
14 

35 

48 

78 

204 

10,089 

1 

2 

46 

19 

82 

322 

10,170 

2 

71 

18 

204 

389 

387 

18 

1,103 

2,754 

1,790 

254 

7,127 

7,959 

1,922 

23 
31 

208 

185 

4,045 

5 

179 

92 

76 

50 

563 

180 

21,376 

1 

2,529 

1,884 

53 

4 

79 

171 

10,798 

4 

56 
1,887 

97 

14 

75 

203 

9,757 

557 

2,156 

351 

Arabian 

Armenian 

98 

62 

3 

5,692 

70 

112 

11 

8,557 

46 

113 

46 

13,095 

438 
1,453 
1,383 

104  716 

15 

1 

2 

12 

35 

7 

3  416 

7 

6  046 

Doukhobor 

24 

281 

45 

2 

1,323 

2,539 

2,759 

98 

7,715 

3,473 

354 

240 

Dutch 

East  Indian 

25 

223 

169 

394 
2,124 
10 
1,049 
1,964 
1,903 

545 
6,584 
5,114 
2,042 

1,212 
2,623 
8 
1,212 
3,885 
2,377 
1,053 
7,712 
11,212 
7,601 

495 
6 
2 

669 
2,658 
1,340 

192 
1,636 
4,228 

495 

741 

10 

2 

1,457 

2,637 

1,533 

452 
3,182 
7,118 

271 

3,964 
5,195 

1 

682 

492 

984 

81 

2,765 

4,710 

6 

3 
1,292 

654 
1,048 

161 
1,015 
3,828 

1 
1,734 
1,240 
1,887 
193 
2,066 
3,371 

3 

845 
2,392 
2,985 

191 
3,727 
4,445 

50 

11  366 

French  and  Belgian 

German 

Greek  

21,215 
18,612 
3  220 

43,529 

Italian 

Japanese 

55,458 
12  691 

Malay 

5 

5 

Maltese 

2 
38 

2 

Mennonite 

52 

11 

101 

5 

190 

57 

8 

745 

1 

270 

1,887 

4,118 

7 

10 

150 

630 

30 

109 

77 

42 
340 

89 

725 

fi 

396 

3,152 

3,859 

19 

12 

172 

336 

357 

123 
194 

108 

1,029 

30 

31 

1,033 

2 

431 

1,927 

2,296 

4 

29 

112 

277 

232 

89 
90 

136 

3,374 

70 

7 

1,593 

2 

949 

6,281 

4,073 

48 

61 

195 

732 

489 

133 

278 

73 

2,108 

65 

1 

376 

2 

278 

3,547 

2,082 

31 

32 

129 

189 

236 

94 
159 

3,372 

82 

5 

1,407 

2 

293 

4,564 

3,782 

76 

42 

211 

195 

517 

186 
203 

371 

335 

2 
40 
274 

519 

23 

5 

669 

11  267 

418 

1 
230 

105 

Polish 

162 

7,214 
15 

152 

1,044 

1,750 

23 

14 

30 

464 

37 

68 

551 
2,467 
2,451 

1 

17 

1,066 

17 

73 

438 
5,505 

5,448 
2 
7 

73 
847 
43 

23 

619 

1,955 

4,203 

10 

5 

128 

369 

29 

58 
55 

4,377 

32  329 

34  062 

220 

Spanish 

213 

1  217 

Syrian 

Turkish 

5,105 
1  987 

U.S.A.  citizens,  via  ocean 

933 

West  Indian 

1  079 

Total,  Continental,  etc 

From  the  United  States. . . 

19,352 

17,987 

23,732 

26,388 

37,099 
49,473 

34,786 
40,739 

37,364 
39,930 

44,472 
52,796 

34,217 
32, 157 

83,975 
53, 152 

34,175 
54,294 

45,206 
91,048 

394,378 
457.964 

Total  immigration 

49,149 

67,379 

128,364 

125,899 

142,653 

184.064 

122,165 

257,309 

141,370 

196,044 

1,414,396 
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Table  3 
Immigration  to  Canada  for  the  Period  April  1,  1910,  to  March  31,  1920 


Fiscal  \ 

ears 

1910- 

1911 

1911- 
1912 

1912- 
1913 

1913- 
1914 

1914- 
1915 

1915- 

1916 

1916- 
1917 

1917- 
1918 

1918- 
1919 

1919- 
1920 

Totals 

84,707 
6,877 

29,924 
1,505 

95, 107 
8,327 

32, 98S 
1,699 

108,082 

9,706 

30,735 

2,019 

102, 122 

9.585 

29, 128 

1,787 

30,807 
3,525 

8,346 
598 

5,857 
818 

1,887 
102 

5,174 

958 

2,062 

88 

2,477 

174 

473 

54 

7,954 
336 

1,518 
106 

45,173 

2,751 

10,997 

682 

487,460 

Irish 

Scottish 

43,057 

148,058 

Welsh 

8,640 

Totals 

123,013 

138, 121 

150,542 

142,622 

43,276 

8,664 

8,282 

3,178 

9,914 

59,603 

687,215 

86 

144 

22 

56 

3 

16 

2 

139 

106 

28,323 

2,651 

5 

1,727 

5,512 

10 

4 

1,506 

88 

5 

3,183 

2,683 

5,537 

1,102 

11.252 

24.722 

856 

17 

402 

9 

13 

266 

496 

24 

19 

9,793 

58 

1,504 

24,485 

871 

292 

1,647 

2,435 

193 

1,138 

269 

278 

187 

121 

719 

2 

23 
4 

11 

1 

4 

23 

370 

7 

3 

2 

10 

31 

5 

36 
51 

7,150 
1,149 

4,048 
1,258 

1 

2 
10 
88 

8 
1,532 

9 

Armenian 

Australian 

Austro-Hungarian 

Belgian 

20 

266 

16,285 

1,563 

13 

1,068 

5,278 

60 

184 

21,651 

1,601 

100 

106 

21,875 

1,826 

"■32 
15 
172 
2 
1 
88 
1 

3 

18 

1 

126 

2 
34 

19 

35 

2 

48 

370 

920 

95,310 

10,687 

20 

3,295 
6,247 

4,616 
7,445 

1 

544 

2 

14,756 

Chinese 

393 

3 

769 
1 

4,333 

31,867 
18 

41 

931 

5 

3 

2,132 

2,041 

2,533 

777 

5,146 

8,359 

437 

24 

1,077 

3 

'"  1,646 
2,094 
4,664 

693 
5,322 
7,590 

765 

108 

1,524 

5 

7 
2,391 
2,755 
4,953 
1,390 
7,387 
16,601 
724 

177 

Dutch 

605 

186 
1 

151 

94 

59 

154 

6,287 
102 

15 

Finnish 

French 

459 

1,206 

2,472 

1,147 

3,107 

6,228 

592 

132 

19 

139 

180 
27 

145 
65 

388 

401 

249 

199 

9 
258 
136 
758 
648 

113 
114 

1 
45 
32 
189 
883 

2 

222 

1 

4 

22 

49 

1,178 

44 

1,584 

12 

39 

116 

1,165 

711 

10,358 
13,078 

German 

20, 209 

Greek 

5,600 

Hebrew 

Italian 

32,585 
66,049 

7,195 

149 

128 

9 

36 

211 

1,036 

39 

20 

9,945 

9 

1,116 

18,623 

798 
231 
1,832 
2,477 
366 
296 
246 
232 
770 

121 
495 

4 

109 

144 

1 

2 
3 

405 

1,213 

3 

25 

9 
202 
338 

21 

1,976 

8 

361 

5,201 

326 
145 
788 
916 
220 
755 
209 
79 
33 

41 

389 

18 

"■34 
•255 

18 
3 

8 

4 

40 

167 

15 

232 

177 

6 

11 

42 

3 

15 
47 

1 

1 

98 

1,243 

12 

"12 

1 

4 

25 

145 

9 

303 

332 

1 

76 

30 

9 

5 

20 
315 

59 

Negro         

12 

2,229 

116 

19 

2,177 

13 

511 

6,621 

535 

250 

2,169 

3,213 

50 

197 

270 

124 

469 

203 
455 

138 

2,598 

61 

19 

5,060 

6 

793 

9,805 

628 
205 
1,692 
2,394 
209 
191 
230 
144 
632 

143 
393 

35 

1,199 

13 

2 

1 

22 

512 

15 

2 

4 

61 
443 
31 

76 

3 
21 
51 

233 
11 

179 

241 
12 
15 

100 
18 
1 

55 
66 
20 

1.079 

10,349 

350 

91 

Polish    

29,051 

99 

4,314 

42 

74 

3 

235 

156 

28 

12 
2 

42 

44 
12 
91 
101 
1 
12 
11 

64,935 

Scandinavian — 

3,821 

1,173 

9,168 

12.442 

1,058 

2,719 

1,419 

889 

Turkish 

2,097 

U.S.A.  citizens,  via  ocean 

28 
307 

21 
223 

768 

3.409 

Others 

41 

Total,  Continental,  etc.. . 
From  the  United  States . 

66,620 
104,884 

82,406 
114,326 

112,881 
119,418 

134,726 
89,892 

41,734 

41,768 

2,936 
25,853 

5,703 
51,143 

4,582 
58, 185 

7.073 
31,955 

8,077 
40,728 

466,738 
678. 152 

Total  immigration 

294,517 

334,853 

382,841 

367,240 

126,778 

37,453 

65, 128 

65.945 

48,942 

108,408 

1.832,105 
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Table  4 
Immigration  to  Canada  for  the  Period  April  1,  1920,  to  March  31,  1925 


English. . 
Irish.  .  . . 
Scottish 
Welsh... 


Totals. 


African,  South 

Albanian 

Arabian 

Argentinian 

Armenian 

Australian 

Austrian 

Belgian 

Bermudian 

Brazilian 

Bulgarian 

Chilean 

Chinese 

Cuban 

Czechcslovakian 

Dutch 

East  Indian 

Egyptian 

Esthonian 

Finnish 

French 

German 

Greek 

Hebrew 

Hungarian 

Italian 

Jamaican 

Japanese 

Jugoslavian 

Latvian 

Lettish 

Lithuanian 

Luxemburg 

Maltese 

Mexican 

Negro 

Newfoundland 

New  Zealand 

Persian 

Polish 

Portuguese 

Roumanian 

Russian 

Scandinavian — 

Danish 

Icelandic 

Norwegian 

Swedish 

Spanish 

Swiss 

Syrian 

Turkish 

Ukrainian 

U.S.A.  citizens,  via  ocean  ports. 

Venezuelan 

West  Indian , 


Total,  Continental,  etc.. . 
From  the  tînited  States. 
Total  immigration 


Fiscal  Years 


47,687 


19,248 
943 


74,262 


63 
6 
8 
4 

85 

90 

26 

1,645 


4 
2,435 


308 

595 

10 


1,401 

861 

137 

357 

2,763 

23 

3,880 

18 

532 


16 

140 

1 

144 

1,042 

40 

1 

4,061 

4 

969 

1,077 

511 
50 
429 
715 
202 
235 
443 
8 
491 
110 


26,156 
38,310 


138,728 


1921-22 


23,225 

3,572 

11,596 

627 


39,020 


70 

76 

14 

503 

2 


1,746 


152 

183 

13 

2 


274 
332 
178 
209 

,404 
48 

,413 

13 

471 

180 


42 

367 

25 

9 

2,707 


759 
321 

541 
31 
480 
442 
6 
187 
123 
3 

89 
67 


24 


21,634 
21,670 
82,324 


1922-23 


19,188 

3,668 

11,071 

581 

34,508 


41 

1 

2 

4 

59 

67 

23 

316 

7 


101 
119 
21 


12 

1,171 

281 

21fi 

177 

2,793 

23 

2,074 

30 

369 

136 

1 


106 

3 

57 


42 

1,552 

33 

1 

2,921 

2 

427 

222 

382 
21 

507 

948 
15 

152 
91 
3 
36 
32 
1 
44 


16,372 
16,566 


67,446 


1923-24 


37,030 
9.719 

25,057 
1,113 


72,919 


486 

112 

82 

1,662 

4 


267 


674 

1 

2,757 

1,149 

40 

3 

51 

7,640 

370 

1,769 

292 

4,255 

364 

6,379 

24 

448 

1,306 

11 

6 

236 

85 

148 

1 

42 

5,346 

50 

5 

4,211 


1,431 
3,058 

1,355 

27 

2,424 

3,536 

39 

1,585 

286 

27 

832 

134 


55, 120 

17,211 


1924-25 


26,466 
9,379 

16,174 
1,159 


53,178 


304 

162 

75 

1,300 

4 

1 


2,084 

1,637 

46 

3 

49 

4,261 

326 

2,215 

237 

4,459 

1,052 

2,349 

8 

501 

1,620 

20 

2 

125 

35 

26 


39 

1,288 

107 

18 

2,734 

3 

2,056 

5,411 

1,830 

49 

2,550 

2,138 

3 

680 

.210 

29 

26 


42,366 

15,818 


111,362 
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Table 
Statement  of  Immigration  to  Canada,  by  Origins,  via  Ocean  Ports  and 


1925-26 

1926-27 

1927-28 

1928-29 

Racial  Origin 

Via 
Ocean 
ports 

From 
U.S.A. 

Total.s 

Via 
Ocean 
ports 

From 
U.S.A. 

Totals 

Via 
Ocean 
ports 

From 
U.S.A. 

Totals 

Via 
Ocean 

ports 

From 
U.S.A. 

Totals 

19,689 
5,993 

10,295 
1,053 

5,923 

2,125 

2,139 

210 

25,612 

8,118 

12,434 

1,263 

24,890 
9,187 

14,296 
1,411 

6,045 

2,366 

2,4.32 

226 

30,935 
11,553 

16,728 
1,637 

25,991 
8,756 
14,. 34 1 

1,784 

7,291 

2,966 

2,856 

289 

33,282 
11,722 
17,197 
2,073 

30,355 
9,199 

16,137 
3,189 

9,181 

3,767 

3,453 

300 

39,536 

12,966 

19,590 

Welsh  

3,489 

Totals 

37,030 

1,063 
1,112 
1,180 
1,617 

498 

7,356 

53 

1,072 

1,335 

320 

10,397 

47,427 

49,784 

11,069 

60,853 

50,872 

13,402 

64,274 

58,880 

16,701 

75,581 

78 
299 
541 

63 
1,821 
2,318 

22 
800 
620 

98 

1,141 
1,411 
1,721 
1,680 
2,319 
9,674 
75 
1,872 
1,955 
418 

2,080 
2,030 
1,674 
5,180 

548 

12,540 

30 

3,384 

2,628 

568 

69 

225 

568 

88 

2,499 

2,681 

32 

1,255 

693 

101 

2,149 
2,255 
2,242 
5,268 
3,047 
15,221 
62 
4,639 
3,321 
669 

2,171 
3,835 
1,928 
4,765 

868 

12,032 

2S 

4,327 

3,134 

614 

78 

284 

537 

112 

3,138 

3,190 

18 

1,330 

757 

134 

2,249 
4,119 
2,465 

4,877 
4,006 
15,222 
46 
5,657 
3,891 
748 

1,222 
3,311 
1,599 
3,651 

745 

12,806 

24 

2,434 

3,297 

490 

79 

351 

741 

100 

3,934 

3,803 

23 

1,419 

874 

156 

1,301 

3,662 

Dutch        

2,340 

3,751 

4,679 

16,609 

Icelandic 

47 
3,853 

4,171 

646 

Totals 

15,606 

6,660 

22,266 

30,662 

8,211 

38,873 

33,702 

9,578 

43,280 

29,579 

11,480 

41,059 

14 
10 
85 
75 
8 
47 

i7 

79 
63 
4 

14 
10 
102 
154 
71 
51 

17 
4 

65 
401 

22 
126 

13 

129 

85 
2 

17 
4 

7S 
530 
107 
128 

30 

6 

44 

606 

249 

3 

902 

714 

3 
1 
9 
153 
67 
2 

5 

13 

33 
7 

53 
759 
74 
251 
3 
907 
727 

28 

1 

17 

409 

8 

282 

1 

990 

846 

1 

52 

92 

736 

3,301 

7 
1 

10 
100 

86 
2 

24 

5 

1 

70 

547 

35 

Arabian 

Armenian 

2 

27 
509 

Bohemian 

94 
284 

1 

1,006 

805 

1 

62 

28 

217 

3,587 

2 
33 

1 

2 

41 

427 

1,008 

838 

1 

63 

30 

258 

4,014 

1,085 
721 

2 

7 

1,087 
728 

1,014 
851 

1 

60 

92 

340 

4,471 

3 

3,301 

475 

2,084 

1 

60 

842 

4,863 

33 

1 

5 

36 

51 

6 

6,505 

14 

292 

1,127 

9,995 

885 

4,274 

29 

6 

218 

8 

2 

45 

392 

"  165 

18 

4 

6 

77 
1 
2 

""241 
13 

"  i99 

4 

38 
169 
66 

8 
10 
20 

2 
23 

2 

62 

92 

385 

4,863 

3 

3,466 

475 

2,102 

1 

64 

848 

4,940 

34 

3 

5 

36 

292 

13 

6 

6,704 

18 

330 

1,296 

10,061 

893 

4,284 

49 

8 

241 

10 

56 

110 

583 

4,296 

4 

3,593 

478 

1,450 

2 

72 
470 

"  190 

19 

56 

112 

655 

4,766 

4 

3,783 

478 

1,469 

53 

92 

Greek 

Hebrew 

806 
3,848 

1,638 

421 

1,604 

138 
23 

i,776 

421 

1,627 

792 

445 

2,824 

272 

1 

32 

1,064 

446 

2,856 

Lettish             

24 

165 

4,112 

21 

3 
23 

75 

4 

27 

188 

4,187 

21 

4 

77 
1,037 
5,318 

39 

8 
15 

103 

1 

1 

85 
1,052 
5,421 

40 
1 

74 
1,608 
6,242 

18 

3 

IS 

106 

1 

77 

1,626 

6,348 

Maltese 

19 

Moravian 

Negro 

North  American  Indian 

Persian 

Polish 

6 
53 

il 

2,535 

3 

265 

925 

4,259 

454 

2,046 

12 

""269 

7 

""l90 
3 
26 
167 
58 
4 

23 
17 

6 

322 

7 

11 

2,725 

6 

291 

1,092 

4,317 

458 

2,069 

29 

33 

88 

4 

6,733 

7 

237 

948 

10, 128 

411 

3,714 

28 

2 
237 

28 

"254 
4 
38 
184 
61 
15 
20 
17 

35 

325 

28 

4 

6,987 

11 

275 

1,132 

10,189 

426 

3,734 

45 

4 
96 

1 

8,269 

12 

284 

908 

15,571 

390 

4,303 

18 

3 

75 

3 

1 

280 

23 

"246 
10 
48 
285 
39 
20 
40 
49 

4 
44 

4 

5 

376 

23 

1 

8,515 

22 

Roumanian 

Russian 

332 

1,193 

15,610 

Serbian 

Slovak 

410 
4,343 

67 

7 

134 
17 

22 

156 

17 

82 
4 

31 
2 

113 
6 

119 

7 

Totals  

24,650 

1,721 

26,371 

42,518 

1,745 

44,263 

42,019 

2,027 

44,046 

48,704 

2,379 

51,083 

Grand  totals 

77,286 

18,778 

96,064 

122,964 

21,025 

143,989 

126,593 

25,007 

151,600 

137,163 

30,560 

167,723 
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jrom  the  United  States,  for  the  period  April  1,  1925,  to  March  31,  1935 


1929-30 

1930-31 

1931-32 

1932-33 

1933-34 

1934-35 

Via 
Ocean 
ports 

From 
U.S.A. 

Totals 

Via 
Ocean 
ports 

From 
U.S.A. 

Totals 

Via 
Ocean 

ports 

From 
U.S.A. 

Totab 

Via 
Ocean 
ports 

From 
U.S.A. 

Totals 

Via 
Ocean 
ports 

From 
V.BA. 

Totals 

Via 
Ocean 

ports 

From 

USA. 

'lotala 

32,278 

9,37!) 

41.657 

14,662 

7,498 

22.160 

4,275 

4.525 

8,800 

1.940 

4,153 

6,093 

1,375 

2,623 

3,998 

1,380 

2,053 

3,433 

10,159 

3,762 

13,921 

4,233 

2,904 

7.137 

791 

1,716 

2,507 

323 

1,512 

1,835 

2S3 

905 

1,188 

291 

727 

1,018 

18,640 

3,638 

22,278 

7,872 

2,917 

10,789 

1,843 

1,732 

3,575 

764 

1,747 

2,511 

547 

1,038 

1,585 

472 

734 

1,206 

3,005 

332 

3,337 

817 

231 

1,048 

179 

147 

326 

70 

92 

162 

55 

77 

132 

55 

55 

110 

64,082 

17,111 

81,193 

27,584 

13,550 

41,134 

7,088 

8,120 

15,208 

3,097 

7,504 

10.601 

2,260 

4,643 

6.903 

2,198 

3.569 

5,767 

696 

92 

788 

255 

105 

360 

47 

31 

78 

37 

42 

79 

41 

23 

64 

61 

18 

79 

2,685 

319 

3,004 

820 

184 

1.004 

53 

87 

140 

55 

53 

108 

43 

47 

90 

21 

28 

49 

1,755 

703 

2,458 

344 

444 

788 

33 

236 

269 

33 

226 

259 

27 

137 

164 

44 

104 

148 

4,565 

82 

4,647 

2,297 

57 

2.. 354 

92 

38 

130 

30 

29 

59 

51 

16 

67 

59 

21 

80 

697 

4,419 

5,116 

347 

4,391 

4,738 

87 

2,734 

2,821 

88 

2,702 

2.790 

74 

1,130 

1,204 

86 

809 

895 

14,281 

3,733 

18,014 

7,724 

2,673 

10,397 

727 

1,532 

2,259 

518 

1.180 

1 ,  098 

401 

755 

1,156 

301 

656 

957 

6 

28 

34 

25 

17 

42 

10 

10 

1 

6 

7 

10 

10 

1 

12 

13 

2,256 

1,149 

3,405 

740 

645 

1 ,  385 

70 

171 

241 

44 

218 

262 

31 

108 

139 

37 

93 

130 

.  2,918 

730 

3,654 

730 

366 

1,096 

79 

195 

274 

17 

165 

182 

19 

110 

129 

10 

83 

93 

473 

117 

590 

211 

83 

294 

24 

28 

52 

17 

41 

58 

19 

30 

49 

22 

21 

43 

30,332 

11,378 

41,710 

13,493 

8,965 

22,458 

1,212 

5,062 

6,274 

840 

4,662 

5,502 

706 

2,366 

3.072 

642 

1.845 

2,487 

26 

I 
2 
16 

27 

9 

30 

25 

2 

21 

1 
1 

26 
2 
22 

5 

5 

1 

1 

3 
1 

1 

4 

3 

2 

1 

4 

2 
5 

1 

14 

4 

1 

5 

7 

3 

10 

5 

437 

75 

81 

512 
101 

116 
11 

68 
57 

184 
68 

20 

21 

21 

7 

16 

23 

10 

10 

9 

9 

296 

10 

306 

295 

295 

15 

3 

18 

3 

1 
96 

5 

4 

8 

1 

100 

12 

2 

108 

2 
6 

14 

2 

114 

5 

5 

771 

11 

782 

482 

2 

484 

106 

5 

111 

155 

155 

434 

14 

448 

7 

58 

225 

8 

233 

69 

9 

78 

65 

/ 

72 

52 

7 

59 

77 

4 

81 

58 

80 

80 

47 

47 

62 

1 

63 

33 

33 

33 

33 

4-    117 

2 

119 

63 

2 

65 

6 

1 

7 

1 

1 

2 

2 

4 

2 

2 

634 

48 

682 

388 

48 

436 

20 

43 

63 

37 

32 

69 

34 

26 

60 

35 

17 

52 

3,544 

620 

4,164 

2,908 

513 

3,421 

202 

447 

649 

346 

426 

772 

599 

344 

943 

335 

289 

624 

1,277 

236 

1,513 

1,007 

228 

1.235 

414 

166 

580 

255 

142 

397 

267 

109 

376 

325 

56 

381 

194 

194 

204 

1 

205 

195 

195 

115 

115 

104 

1 

105 

93 

93 

921 

35 

956 

364 

27 

391 

57 

9 

66 

56 

11 

67 

63 

3 

66 

120 

2 

122 

70 

8 
22 

78 
986 

28 
466 

1 
11 

29 
477 

4 
45 

2 
5 

6 
50 

""■57 

4 
6 

4 
63 

4 
37 

2 

4 
39 

964 

37 

5 

42 

5,688 

99 

5,787 

2,401 

71 

2,472 

397 

41 

438 

364 

20 

384 

509 

18 

527 

362 

20 

382 

40 

1 

41 

13 

6 

19 

5 

1 

5 
1 

2 

4 

6 

2 
"251 

2 
23 
446 

3 

2 

120 

"  '  158 

3 

2 

278 

23 

"15 

1 
83 

1 
98 

3 
9 

"""èo 

3 
69 

195 

19 

57 

76 

5 

16 

2i 

i 

22 

'"'227 

22 
1 

6,837 

2 

3,997 

8 
"226 

8 

2 

4,223 

34 

34 

i 

360 

20 

""■99 

20 

1 

459 

8 

8 

6 

6 

6,610 

554 

103 

657 

374 

50 

424 

406 

40 

446 

13 

11 

24 

5 

10 

15 

2 

2 

4 

1 

6 

7 

2 

4 

6 

2 

3 

5 

383 

62 

445 

179 

44 

223 

22 

15 

37 

26 

11 

'37 

27 

7 

34 

52 

5 

57 

765 

173 

938 

879 

97 

976 

74 

32 

106 

62 

35 

97 

61 

16 

77 

60 

25 

85 

11,291 

41 

11,332 

6,413 

78 

6,491 

502 

38 

540 

414 

47 

461 

421 

8 

429 

586 

15 

601 

375 

29 

404 

140 

18 

158 

31 

16 

47 

26 

IS 

44 

37 

10 

47 

26 

3 

29 

2,879 

46 

2,925 

1,957 

32 

1,989 

337 

9 

346 

252 

8 

260 

395 

6 

401 

595 

12 

607 

26 

37 

63 

8 

26 

34 

fl 

11 

20 

7 

16 

23 

7 

6 

13 

7 

7 

14 

4 

51 

4 

112 

1 
54 

1 
22 

2 
76 

2 
15 

""""ie 

2 
31 

"  ig 

1 
26 

1 
45 

4 
14 

"'""26 

4 

40 

61 

13 

7 

20 

6 

1 

" 

7 

7 

1 

1 

2 

2 

2 

1 

1 

38,147 

2,238 

40,385 

22,866 

1,765 

24,631 

3.155 

1,115 

4.270 

2.649 

1,030 

3.679 

3,197 

731 

3.928 

3,336 

546 

3,882 

132,561 

30, 727 

163,288 

63.943 

24,280 

88,223 

11.455 

14.297 

25.752 

6,586 

13,196 

19.782 

6,163 

7,740 

13,903 

6,176 

5,960 

12,136 
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Table 

Immigration  to  Canada,  by  Origins,  via  Ocean  Ports  and  from  the 


1935-36 

1936-37 

1937-38 

1938-39 

1939-40 

Racial  Origin 

Via 
Ocean 

ports 

From 
U.S.A. 

Totals 

Via 
Ocean 

ports 

From 
U.S.A. 

Totals 

Via 
Ocean 

ports 

From 
U.SA 

Totals 

Via 
Ocean 
ports 

From 
U.S.A. 

Totals 

Via 
Ocean 

ports 

From 
U.S.A 

Totals 

1,286 

249 

484 

30 

1,744 
626 
677 
56 

3,030 

875 

1,161 

86 

1,445 

262 

519 

3S 

1,738 

617 

639 

69 

3,183 
879 

1,158 
107 

1,949 

364 

604 

55 

1,870 
686 
737 

48 

3,819 

1,050 

1,341 

103 

2,247 

.387 

665 

74 

1,824 
726 
707 
60 

4,071 

1,113 

1,372 

134 

2,489 
375 
643 
59 

1.878 
710 
702 
75 

4,367 
1  085 

Scottish 

1  345 

Welsh   

134 

Totals 

2,049 

3,103 

5,152 

2,264 

3,063 

5,327 

2,972 

3,341 

6,313 

3,373 

3,317 

6,690 

3,566 

3,365 

6,931 

72 
21 

111 
43 
95 

209 
6 
31 
26 
32 

9 

33 

97 

24 

724 

471 

6 

94 

89 

18 

81 

54 
208 

67 
819 
680 

12 
125 
115 

50 

93 
22 
90 
49 
135 
367 

'25 
16 
49 

13 

44 

102 

16 

711 

529 

2 

74 

73 

16 

106 
66 

192 
65 

846 

896 
2 
99 
89 
65 

123 
40 

119 
79 

134 

523 
3 
27 
47 
87 

22 

43 

113 

14 

774 

571 

5 

91 

95 

18 

145 

83 

232 

93 

908 

1,094 

8 

118 

142 

105 

187 
49 
237 

58 
138 
586 

■  21 
15 
75 

15 
34 
139 

14 

860 

507 

8 

84 

90 

22 

202 

83 

376 

72 

998 

1,093 

8 

105 

105 

97 

100 
71 

264 
57 

152 
1,021 

40 
13 
49 

23 
39 
147 
20 
794 
510 
4 

89 
80 
32 

123 

110 

Dutch  

411 

77 

946 

German 

1,531 
4 

Norwegian       

129 
93 

81 

Totals 

646 

1,565 

2,211 

846 

1,580 

2,426 

1,182 

1,746 

2,928 

1,366 

1,773 

3,139 

1,767 

1,738 

3,505 

1 

2 

1 
6 
2 

1 
2 
5 

24 

4 

8 
4 
4 
5 
28 

1 

3 

6 
2 

9 
4 
7 
11 
30 

10 
4 
5 
2 

29 

2 

1 
10 

10 

6 

6 

12 

29 

4 

2 

332 
15 

4 

4 

1 

22 

18 

240 
134 

13 
5 

75 

391 

299 

103 

106 

2 

42 

328 

4 

6 

1 
13 

1 

4 

■20 
228 

58 

3 

3 
10 
11 
1 

4 

14 

19 

1 

240 

138 

1 

13 

5 

95 

619 

357 

103 

109 

5 

52 

339 

6 

6 

1 
9 

3 

Bohemian 

Bulgarian 

341 
15 

Croatian 

Czech 

157 
106 

1 

157 
107 

277 
188 

4 
3 

281 
191 

265 

169 

1 

14 

12 

127 

621 

365 

46 

250 

4 

39 

532 

1 

2 

S 

3 
4 

"io 

269 

58 
. .    . 
3 

6 

1 

268 

173 

1 

14 

12 

137 

890 

423 

46 

253 

4 

45 
554 
6 
2 
8 
9 
31 

13 

106 
290 

2 
3 

108 
293 

East  Indian         ... 

Esthonian   

Greek 

Hebrew   

Italian 

20 
2 

53 
655 
341 

83 

106 

3 

22 
314 

1 

"19 
225 
49 

3 

3 

22 

21 
2 

72 
880 
390 

83 

109 

3 

25 
336 

14 

2 

115 

317 

408 

139 

116 

11 

37 

622 

2 

1 

2 

3 

9 

2 

615 

1 

77 

120 

1,356 

83 

1,249 

14 

3 

15 

1 

1 

11 
267 
69 

9 

6 

24 

"17 

11 

1 
46 

2 
11 
22 
13 

4 
13 

2 

8 

14 

3 

126 

584 

477 

139 

125 

11 

43 

646 

2 

1 

2 

3 

26 

11 

3 

661 

3 

88 

142 

1,369 

87 

1,262 

16 

3 

23 

1 

11 

3 

115 

1,321 

186 

36 

55 

3 

49 

329 

1 

10 

302 

64 

6 

2 

5 

37 

11 

4 

125 

1,623 

250 

Japanese 

Jugo-Slavian 

Lettish. 

36 

61 

5 

54 

Magyar 

366 

1 

1 

■52 

1 

297 

1 

20 

134 

1,509 

17 

206 

9 

Moravian 

9 

'24 
13 

■      '22 

4 

"■51 

3 

8 

47 

16 

4 

22 

10 

1 

15 

52 

Negro 

North  American 
Indian 

3 

20 
2 

23 
2 

5 

"l 

432 

2 

65 

79 
855 

35 
520 

10 

17 

2 

"35 

2 

19 
15 
3 

7 
11 

1 
5 

22 

2 

1 

467 

2 

67 

98 

870 

38 

527 

21 

1 

24 

1 

29 

4 

1 

Polish 

362 
4 

33 

84 

418 

29 

432 

6 

42 
3 
4 

13 

8 

11 
5 

404 
7 

37 

97 
426 

29 
443 

11 

586 

1 

102 

134 

1,837 

70 

1,450 

6 

68 
2 
2 

14 

19 
5 

19 
4 

654 
3 

104 
148 
1,856 
75 
1,469 
10 

348 
4 

Roumanian 

28 
181 

Ruthenian 

1,525 

Serbian 

Slovak   

Spanish 

21 

228 

19 

1 

Syrian 

Turkish     

26 

10 

36 

19 

1 

18 

10 

28 

14 

29 

Totals 

3,287 

453 

3,740 

3,800 

470 

4,270 

5,848 

556 

6,404 

6,726 

573 

7,299 

5,124 

645 

5,769 

Grand  Totals... 

5,982 

5,121 

11,103 

6,910 

5,113 

12,023 

10,002 

5,643 

15,645 

11,465 

5,663 

17,128 

10,457 

5,748 

16,205 
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6 

United  States,   for   the   Period  April   1,   1935,   to   March   31,   1945 


1940-41 

1941-42 

1942-43 

1943-44 

1944-45 

Via 

Via 

Via 

Via 

Via 

Ocean 

From 

Totals 

Ocean 

From 

Totals 

Ocean 

From 

Totals 

Ocean 

From 

TotaLs 

Ocean 

From 

Totals 

ports 

U.S.A. 

ports 

U.S.A. 

ports 

U.S.A. 

ports 

U.S.A. 

ports 

U.S.A. 

2,408 

2.841 

5,249 

1,852 

2,234 

4,086 

1,992 

1,703 

3,695 

3,470 

1,491 

4,961 

8,178 

1 .  574 

9,7.52 

235 

953 

1,188 

122 

926 

1,048 

170 

502 

762 

352 

610 

962 

652 

540 

1,192 

40fj 

1,013 

1,419 

179 

888 

1,067 

230 

718 

948 

411 

580 

991 

989 

549 

1,538 

5» 

91 

146 

29 

88 

117 

26 

62 

88 

45 

43 

88 

124 

48 

172 

3,104 

4,898 

8,002 

2,182 

4,136 

6,318 

2,418 

3,075 

5,493 

4,278 

2,724 

7,002 

9,943 

2,711 

12,654 

30 

20 

50 

10 

17 

27 

11 

11 

fi 

9 

15 

13 

8 

21 

22 

63 

85 

4 

42 

46 

3 

22 

25 

9 

28 

37 

12 

36 

48 

5) 

187 

238 

11 

192 

203 

10 

136 

146 

8 

123 

131 

28 

131 

159 

2 

30 

32 

1 

18 

19 

22 

22 

15 

15 

2 

10 

12 

12» 

849 

978 

104 

032 

736 

69 

580 

649 

149 

586 

735 

305 

653 

958 

39 

359 

398 

23 

371 

394 

15 

256 

271 

11 

302 

313 

55 

312 

367 

4 

79 

4 

100 

i4 

5 
96 

5 
110 

1 
19 

4 

84 

5 
103 

1 
12 

4 
51 

5 
63 

1 
13 

6 
55 

7 

21 

68 

6 

117 

123 

1 

72 

73 

6 

53 

59 

3 

53 

56 

6 

91 

97 

12 

42 

54 

15 

36 

51 

3 

18 

21 

4 

10 

14 

<; 

13 

22 

312 

1,750 

2,062 

183 

1,481 

1,664 

126 

1,186 

1,312 

203 

1,181 

1,384 

444 

1,315 

1,759 

3 

12 

5 

15 

1 

1 

4 

6 

1 

5 

6 

2 

7 

2 

1 

1 

2 

3 

3 

3 

11 

11 

4 

] 

1 

2 

2 

2 

9 

2 

7 

ti 

13 

3 

3 

1 

2 

3 

2 
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3 

15 

IS 
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342 

626 
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277 
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31 

239 

270 

56 

182 

238 

93 

237 

330 

43 

?5 

128 

1 

66 

67 

43 

43 

3 

81 

84 

26 

51 

77 

44 

1 

fi 

45 

7 

1 

5 

1 
5 

1 
3 

1 
3 

1 

6 

6 

1 

10 

11 

1 

6 

7 

2 

2 

1 

9 

3 

1 

1 

1 

I 

9 

6 

8 

14 

4 

4 

1 

4 

5 

4 

5 

9 

3 

7 

10 

35 

21 
4 

•    56 
4 

4 
1 

29 
2 

33 

1 
2 

27 

1 
1 

27 
1 
1 

3 

1 
1 

20 

29 
1 
1 

19 

1 
1 

24 

43 
1 

1 

30 

2 

75 

1 
5 

24 

1 
29 

45 

13 

31 

44 

5 

53 

58 

23 

42 

65 

16 

ioo 

16 
125 

5 

15 
102 

15 

'  "  107 

5 

6 
71 

6 
76 

1 

16 
63 

16 
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70 
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21 

23 

25 

43 

76 
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19 

15 

15 

30 

30 
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31 

1 

£ 

12 

9 

E 

5 

5 

4 

4 

1 

3 

4 

5 

23 

28 

2 

20 
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4 
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1 
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7 
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3 

6 
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10 
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16 

17 

2 

7 

9 

1 

13 

13 

1 

1 

19 

20 

7 

15 

22 

637 

795 

1,432 

189 

694 

883 

74 

566 

640 

118 

536 

654 

295 

598 

893 

4,053 

7,443 

11,496 

2,554 

6,311 

8,865 

2,618 

4,827 

7,445 

4,599 

4,441 

9,040 

10,682 

4,624 

15.306 
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Table  7 


Immigration  to  Canada,  by  Origins,  via  Ocean  Ports  and  from  the  United  States 
jor  the  Period  April  1,  1945,  to  March  31,  1947 


Racial  Origin 


English. 

Irish 

Scottish . 
Welsh . . . 


Totals. 


Belgian 

Danish .  .  . . 

Dutch 

Finnish. . . . 

French 

German. . . 
Icelandic. . . 
Norwegian . 
Swedish .  . . 
Swiss 


Totals. 


Albanian 

Armenian 

Bohemian 

Bulgarian 

Chinese 

Corsican 

Croatian 

Czech 

Dalmatian 

East  Indian 

Esthonian 

Greek 

Hebrew 

Italian 

Japanese 

Jugo-Slavian 

Lettish 

Lithuanian 

Magyar 

Maltese 

Mexican 

Moravian 

Negro 

North  American  Indian. 

Persian 

Polish 

Portuguese 


1945-46 


1946-47 


Via 
Ocean 
Ports 


15,781 

1,410 

2,642 

329 


20,162 


33 

34 

97 

6 

571 

234 

3 

125 

27 

18 


1,148 


1 

8 

32 

1,345 

58 


From 
U.S.A. 


2,416 
936 
934 
102 


4,3 


28 

57 
235 

20 
936 
580 

12 
124 

no 

37 


2, 1.39 


1 

23 
368 
125 


18 


75 


1 

528 
12 


Totals 


18,197 

2,346 

3,576 

431 


24,550 


61 

91 
332 

26 

1,507 

814 

15 
249 
137 

55 


3,287 


1 
9 

55 

1,713 

183 


28 

1 

9 

87 

6 

5 

3 

127 

20 

1 

623 

16 


Via 
Ocean 
Ports 


35,595 
3,073 
8,166 
1,141 


47,976 


766 

83 

2,365 

31 

1,615 

338 
14 

235 
88 
70 


5,605 


13 

11 

1 

7 

1 

5 

176 

1 

7 

9 

60 

605 

142 

1 

17 

8 

23 

64 

16 

2 

1 

110 

11 

4 

336 

34 


From 
U.S.A. 


3,767 

1,441 

1,5.56 

103 


6,867 


31 

80 

298 

50 

1,420 

861 

7 

176 

154 

40 


3,117 


1 

1 

49 

600 

159 

2 
19 

2 

12 
74 


43 

26 

1 

163 

10 


Totals 


•39,363 
4,514 
9.722 
1,244 


54,843 


797 

163 

2,663 

81 

3,035 

1,199 

21 

411 

242 

110 


8,722 


4 
14 
28 
4 
7 
1 

11 

196 

1 

8 

10 

109 

1,205 

301 

3 

36 

10 

35 

138 

16 

2 

1 

153 

37 

5 

499 

44 
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Table  7 — Cone. 

Immigration  to  Canada,  by  Origins,  via  Ocean  Ports  and  from  the  United  States 
for  the  Period  April  1,  1945,  to  March  31,  1947^Conc. 


194.5-46 

1946-47 

Racial  Origin 

Via 
Ocean 
Ports 

From 
U.S.A. 

Totals 

Via 
Ocean 
Ports 

From 

U.S.A. 

Totals 

Roumanian 

5 

59 
18 

1 

4 
28 

•5 
14 

4 

15 
53 
30 

4 
13 

3 

3 
11 

1 

20 
112 
48 

5 
17 
31 

8 
25 

5 

21 

145 

103 

5 

5 
37 
7 
9 
2 

26 
64 
49 
14 
15 

6 

12 
26 

1 

47 

Russian 

209 

152 

Serbian 

19 

Slovakian 

20 

Spanish 

43 

Spanish  American 

19 

Syrian 

35 

Turkish 

3 

Totals 

2,317 

927 

3,244 

1,999 

1,426 

3,425 

Grand  Totals 

23,627 

7,454 

31,081 

55,580 

11,410 

66,990 
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Table 
Immigration  via  Ocean  Ports,  Showing  Country  of 


Country  of  Birth 

Totals 

c 
.2 
c 

< 

c 
.3 

% 

c 

1 

O 
C3 

c 

1 

s 

e 

*n 

1 

J3 
1 

1 

I 

o 
O 

d 

£ 

c 
.S 

-g    £ 

■§      1 
Q      Q 

115 

15 

1 

1 

30 

2 

15 

4 

5 

260 

85 

22 

64 

831 

48 

20 

1 

54 

14 

117 

16 

182 

1 

47 

29 

3 

27 

896 

35, 524 

7 

1 

19 

275 

191 

9 

39 

13 

23 

2 

1 

2,407 

3 

21 

54 

2 

326 

1 

758 

64 

74 
9 

5 

17 

5 

Africa  (Not  British) 

2 

1 
16 

8 

3 

1 

6 
2 
5 

4 
1 

2 

At  Sea                        . .                    

1 

176 
1 
16 
30 
42 
39 
11 

23 

42 

7 

2 

2 

5 

1 

7 
2 

2 
3 
9 

1 

703 

8 

1 

1 

1 

2 

1 

3 

29 
5 

73 
6 

6 

11 

1 

7 

6 

16 

1 

Chili 

1           4 

Cuba 

6 

149  .. 

44 

29 

3 

16 

74 

31,063 

786 
834 

3 

19 

1,275 

1 

4 

27 

4 

209 

4 

2 

14  .. 

28        108 

1 

15 

36 
19 
8 
1 

1 
1 

4 
1 

1 

1 

1  .. 

15 

3 

1 

1 

12 

1 

Haiti 

1 
25 

Holland 

5 

1 

153 
2 
13 
1 

22 

1 

1  .. 

..    2,111 

1 

4 

1 

2 

2 

250 

1 
76 
2 

17 

33 

4 

4 

645 

23 
1 

3 

Italy 
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Birth  by  Racial  Origin,  for  the  Fiscal  Year,  1946-1947 
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3 

2 

2 

1 

3 

1 

3 

2 

1 

4 

2 

18 

2 

5 

1 

2 



2 

1 
8 

2 

" 

2 

9 

952 

2 
132 

12 

1 

1 

288 

•  ■  ■  ■ 

2 
115 

3 

7 

1 

80 

1 

75 
— 

13 

42 

29 

1 

6 

9 

12 

56 

2 

17 

5 

12 

5 

70 

.... 

le 

208 

2 
66 

2 

2 
3 

3 
1 

81 

37 

1 

2 
2 
1 

3 

1 

2 

4 

1 

41 

12 

8 

2 

1 
1 

3 

9 

4 
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1 

13 

37 

7 

4 

3 

5 

1 

1 
55 

1 
1 

4 

1 

3 
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Table 
Immigration  via  Ocean  Ports,  Showing  Country  of 


Country  of  Birth 

Totals 

1 

B 

E 

< 

.1 

m 

B 

.a 

a 

V 

"ô 

PQ 

H 

"5) 
c 

o 
m 

1 

Ic 
O 

1 

2 

J3 
o 

0) 

O 

c 
.3 
"S 
S 

"s 
Q 

.£2 

.2 

B 

Q 

.a 
-2 

3 

Q 

141 

21 

5 

18 

3 

10 

83 

5 

4 

19 

24 

2,397 

108 

129 

0 

1 

16 

251 

2 

4 

20 

55 

7.774 

1 

12 
12 
13 

3 
31 
45 

6 

49 
18 

6 
185 

1 

5 

1,360 

67 

15 

79 
13 
2 

5 

19 
1 

3 

3 

3 

1 

3 

64 

4 

1 

2 

Malta           

8 

6 

1,892 

76 

1 
4 

316 
10 

2 
2 
72 
19 

9 

13 
2 

1 

Peru                                   

9 

1 
2 
3 

4 

2 

Poland                             

1 

3 

621 

1 
6 
6 
2 
7 
1 
4 
5 
1 

19 
5 

297 

1 
6,437 

3 

5 

20 

25 

South  America  (N.E.S.) 

1 

3 

1 
1 
3 
1 

2 

3 

1 

Trinidad         

4 

4 
1 

. 

Turkey    

5 

2 

United  States 

2 

108 

1 

2 

354 

18 

14 

33 

2 

4 

2 
33 
3 

Wales 

49 
8 
3 

877 

1 

1 

7 

West  Indies  (British)  N.E.S 

1 

10 

1 

5 

176 

1 

83 

55,580 

13 

766 

11 

1 

35,596 

3,073 

8,166 

1,141 

7 

2,365 
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Table 

Origin,  Sex,  Occupation,  and  Destination  of  Immigrant  Arrivals 


Sex 

Totals 

Trade  or 

18  Years 
and 
Over 

Under 

18 
Years 

Farming  Class 

Labouring  Class 

Mechanics 

Origin 

ci 

03 

e 

a 

S 
"3 

"3 
S   ■ 

Q 
fa 

2 
•3 

M 

"3 
1 

o 

o 

■3 

"3 
£ 

g 
le 

0 

1 

"3 

1 

e 
0 

3 
17 
4 

4,073 

413 

776 

172 

1 

4 

676 
3 

21,937 

1,690 

5,104 

805 

4 

39 
3 

4,812 

497 

1,147 

85 

2 
34 

1 

4,774 

473 

1,139 

79 

13 

766 
11 

35,596 
3,073 
8,166 
1,141 

1 

1 

5 

176 

1 

2,365 

7 

9 

31 

1,615 

338 

60 

605 

142 

1 

17 
8 

23 

64 

16 

2 

1 

110 

11 

4 

336 

34 

21 

145 

103 

83 

14 
235 

88 
5 
5 

37 
7 

70 
9 
2 

2 

4 

2 

2 

1 

4 

1 

1,529 

145 

305 

74 

2 

British- 

421 

34 

76 

17 

1 

204 

10 

43 

6 

181 
7 

34 
6 

524 
98 

88 
22 

230 

33 

47 

9 

137 

14 

31 

5 

553 
54 

130 
17 

426 

31 

80 

Welsh 

12 

3 

1 

3 

1 

2 

72 

1 

51 

1 

3 

6 

76 

51 

31 

177 

20 

1 
2 

20 
1 
9 
1 
2 
3 

12 

11 
3 

46 
9 

2 
53 

16 

1 
35 

Czech 

3 

3 

2 

12 

7 

Dutch               

2,017 

3 

5 

7 

254 

111 

13 

298 

74 

1 

8 

5 

15 

29 

6 

1 

1 

32 

1 

76 
8 
3 

49 
4 

32 

125 
3 

9 
661 
76 

6 
63 
19 

172 

1 
10 
624 
100 
10 
67 
29 

10 

3 

3 

5 

1 

2 

1 

1 
1 
17 
6 
9 
6 
3 

2 
4 
3 

2 

10 
8 
1 
2 

4 

4 

9 
3 

1 
2 

2 

1 

1 

3 

Greek 

1 
1 

1 

4 

3 

25 
2 

12 

5 
1 
3 
11 
5 

1 
2 
2 
10 
4 

3 

3 

14 

1 

1 

1 

3 

2 

2 

1 
3 

2 
4 
2 

1 
2 

1 

1 

2 

1 

69 

2 
96 
14 

4 
11 

4 
4 
2 
89 
8 
9 

35 
49 

16 

8 

56 

33 

2 

5 

6 

75 
4 
5 
50 
50 

16 
6 

50 
26 

1 

22 

1 

1 

21 

1 

North  American  Indian . 

Polish 

10 

1 

3 

1 

1 

8 
4 
1 
2 

4 

37 
3 
1 
4 

8 

3 

1 
2 

1 

2 

2 

2 

1 

Scandinavian — 

19 

1 

1 

1 

5 

7 

100 
10 
1 
2 
5 
3 
7 
1 

29 

19 
2 
3 

25 
3 

33 
5 
2 

6 
2 

2 

20 

1 

44 
3 

4 
2 

1 

Slovak 

1 
2 

3 

1 

13 

2 

4 

17 
1 

1 

1 

1 

Spanish  American 

1 

2 

1 

1 

Turkish 

1 

Totals 

6,319 

33,451 

7,919 

7,891 

55,580 

607 

290 

251 

852 

337 

198 

2,313 

835 

684 
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10 

at    Ocean   Ports   for    the    Fiscal    Year   Ended   March   31,    1947 


Occupation 

Destination 

Trading  and 
Clerical 
Classes 

Mining  Class 
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Domestic 
Servantb 

Other  Classes 
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-a 

C 

w 

c 

01 

•s 

a 

o- 

o 

1 
a 
O 

1 
c 

"S 

S 

< 

os 

13 

"o 
O 
ja 

« 

b 

2 
'C 

§ 

3 

■g 

"3 

a 

c 

la 
O 

ci 

2 
"3 

1 

c 

13 
o 

■n 
Î 

So 

M 

0) 

T3 
t3 

2 

a 

p2 

a 
o 

12 
13 
o 

1 
1 

3 
3 
1 

055 
67 

136 
20 

4 

661 

2 

19,814 

1,446 

4,692 

748 

6 
69 
3 

8,513 
894 

2,077 
131 

1 

217 

1 

3,821 

403 

819 

114 

1 

1 

S 
247 

7 

14,971 

1.283 

3.380 

453 

53 

1 

52 

2 
55 

1 

59 
3 

4,748 
323 

1.156 
177 

6 

8 

1 

753 
75 

150 
22 

2 

I 

262 
17 
64 
10 

33 

41 

8 

1 

2 

924 
66 

20 
3 
2 

6 

8 

377 
72 
42 
2 

59 

7 

2,431 
265 
509 
57 

1,453 
140 
398 
39 

259 
41 

76 
8 

2,447 

183 

553 

73 

2,531 

205 

536 

96 

2,926 
230 
739 
124 

6 

3 

169 

39 

1 

3 

4 

2 

1 

2 

153 

4 

2 
16 

1 
20 

2 
6 

5 

1 

37 

22 

22 

12 

1 

4 

7 

1 

98 

13 

7 

12 

1 

14 

2,003 

2 

5 

5 

212 

92 

12 

231 

69 

1 

5 

5 

11 

26 

6 

1 

1 

25 

1 

282 
3 
1 

17 
1,265 
167 
16 
95 
47 

164 
1 

1 

9 

229 
1 
1 

1 
667 
56 
24 
221 
42 

937 

188 

252 

239 

248 
5 
1 
3 
94 
52 
3 

35 
13 

1 

4 

26 
452 
108 
17 
240 
53 
1 

15 
2 
8 
27 
9 
1 
1 
25 
7 

1 

1 

1 
62 
40 

5 
20 

7 

1 

14 

17 

8 

5 
2 

16 
2 

3 

23 

19 
2 

42 
2 

90 
6 
3 

11 

6 

118 

7 
6 
4 

7 

18 

1 
3 
1 

67 
20 

51 

6 

46 

49 

1 

20 

7 

1 

7 

16 

1 

80 

37 
1 

19 
1 

1 

6 

1 

1 

1 

2 
2 
4 

24 
5 

1 

1 
1 
4 
13 
2 
1 

1 

3 

3 

1 

1 

1 
8 

1 
1 
9 

2 
1 

1 

1 

8 
4 

2 

1 

1 

3 

1 

8 

4 

18 

8 
10 

11 

1 

72 

1 
2 

1 
1 
4 

20 
1 
1 

21 
7 

16 
1 
29 
19 
2 

1 

5 
2 

2 
5 

7 

1 
23 
2 
1 
2 

18 

1 

55 
5 
2 

40 
3 

27 

155 
5 
12 

84 
99 

29 

13 

102 

59 

2 

2 
2 

2 

1 

1 

76 
16 

6 
16 

4 

16 

137 
13 
6 
43 
33 

11 
1 

82 

26 
2 
5 

17 
4 

22 
4 

44 

2 
29 
27 

8 
11 
11 
13 

1 

27 
1 
4 
16 
16 

4 

1 

24 

6 

27 

2 
19 
16 

20 

35 
14 

4 

1 

3 

5 

1 

1 

1 

2 

1 
2 

1 

5 

5 

2 

1 

?!1 

1 

1 
1 

2 

8 
4 

1 

20 

17 
2 
2 

21 
3 

32 
4 
1 

27 

4 
5 

23 
5 

1 

1 
2 

2 

1 
2 

1 

7 

1 

26 

3 

6 

2 
1 

1 

3 

9 

1 
14 

1 
1 

2 

1 
2 
2 

3 

1 

1 

4 

16 

1 

2 

1 

9 

1 

1 

8 

1.446 

1,126 

437 

29 

8 

8 

520 

69 

1,072 

30,335 

14,263 

3,638 

2,332 

426 

6,898 

22,846 

î,804 

î,912 

1.608 

7,103 

5 
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Table 

Origin,  Sex,  Occupation,  and  Destination  of  Immigrant  Arrivals 


Sex 

Totals 

Trade  or 

18  Years 
and 
Over 

Under 

18 
,   Years 

Farming  Class 

Labouring  Class 

Mechanics 

Origin 

1 

i 

"3 

2 
î 

"a 

B 

c 
Ô 

S 
"3 

4) 

"3 

a 

IS 
O 

■3 

"3 

e 

g 
O 

1 

2 
1 

10 
5 

1,340 

461 

545 

33 

3 

12 

108 

1 

1 

4 

1 

31 

17 

3,767 

1,441 

1,556 

103 

3 

6 

20 

298 

1 

1 

50 

1,420 

861 

49 

600 

159 

2 

19 

2 

12 

74 

43 

26 

1 

163 

10 

26 

64 

49 

80 

7 

176 

154 

14 

15 

6 

12 

40 

26 

1 

11 

7 

1,140 

482 

489 

42 

2 

2 

5 

110 

10 
4 

649 
246 
289 

7 

1 

2 
43 

1 

638 

252 

233 

21 

1 

1 

37 

7 

1 

169 

86 

72 

7 

3 

1 

90 
24 
29 
4 

8 

74 

40 

68 

2 

3 

2 

1 

115 

71 

64 

2 

42 
16 
23 
2 

4 

42 
23 
21 

British- 

227 

108 

94 

11 

1 

84 
29 
39 

4 

68 

Irish    

37 

29 

Welsh 

1 

Czech             

1 
24 

16 

2 
16 

2 
23 

1 
8 

Dutch 

8 

4 

7 

1 

8 

265 

98 

7 

53 
15 

13 
450 
268 

17 
245 

60 

19 

484 

377 

21 

233 

58 

2 

10 

1 

5 

28 

14 

1 

10 
221 
118 
4 
69 
26 

1 
102 
54 
2 
3 
7 

1 
30 
23 

2 
67 

38 

2 

65 
20 

1 

15 
13 

1 

14 
12 

1 

22 

9 

3 

96 
49 
2 
41 
12 

3 
41 
14 

35 

19 

Greek 

4 

2 
5 

1 
1 

3 

20 

1 
1 

13 

2 

7 

1 
1 

13 
4 
11 

1 

2 
8 

10 

1 

1 

Ijettish       

6 
25 
25 

4 

1 
57 

4 

9 
23 

9 

30 

3 
2 
5 
1 

1 

13 

2 
3 

6 

1 

6 

1 
1 

2 
13 

1 

1 

1 

3 

Polish  

69 
6 
10 
22 
17 

26 

2 

67 

62 

8 

8 

4 

5 

11 

11 

1 

24 

13 

10 

6 

6 

10 

4 

2 

12 
3 

3 

5 

2 
9 
12 

10 
3 
25 

20 
3 
1 

5 
10 
11 

14 
2 

33 

24 

1 
5 
3 

7 

17 
12 

1 
1 

1 
1 

7 

2 
1 
2 

4 

4 
2 

7 

1 

2 

1 

1 
1 

4 

6 

Scandinavian- 

3 

1 
7 
3 

3 
1 

6 
11 

3 

61 

48 
3 
6 
2 
2 

22 

7 

6 
5 

2 
2 

3 

16 

12 

2 

1 

2 
3 

4 

1 

Slovak     

1 

1 

Spanish  American 

4 

6 

1 

1 

1 
7 

7 

1 

4 

1 

1 

Syrian 

Tttrkish 

Totals 

3,694 

4,093 

1,850 

1.773 

11,410 

618 

255 

365 

425 

128 

141 

747 

264 

225 
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from  the  United  States  for  the  Fiscal  Year  Ended  March  31,  1947 

Occupation 

Destination 

Trading  and 
Clerical 
Classes 

Mining  Class 

Female 
Domestic 
Servants 

Other  Classes 

8 

M 

O 

T3 

S 

-3 
W 

8 

■S 

% 

o 

1 

c 

o 

4 

1 
26 
11 

1,661 

739 

687 

42 

3 

4 

6 

151 

1 

1 

B 
03 

.a 
< 

o! 

"o 
U 

.a 

*u 

1 

3 

.3 
2 

a 

g 

o 

■a 

a 

1^ 

e 

o 

■3 
c 

2o 

i 

CO 

33 
H 
S 

1 

a 

2 
1 
5 
3 

906 
331 
352 

18 

c 
2 
Ô 

1 

o 

H 

1 

u 

o 

1 
1 

341 

114 

142 

9 

2 

2 

1 
1 

139 

41 

64 

1 

2 
3 

639 
177 
260 
32 

3 

1 

198 
52 
90 
4 

1 

121 

45 

38 

7 

1 

5 
9 
2 
1 

1 

71 

S3 

45 

4 

1 

203 
99 
70 
8 

283 
94 
115 

1 

3 

1 
1 

2 
2 

19 
6 
11 

1 
1 

980 

350 

365 

18 

1 

1 

1 

45 

277 

82 

144 

5 

392 

110 

146 

3 

48 
19 
44 

335 
117 

96 

8 

2 
4 

12 

1 

2 

2 

26 

3 

9 
65 

1 

1 

1 
19 

1 

1 

47 

1 

2 
14 

4 

19 

11 

1 
11 

7 
34 

9.7 

12 

2 

1 

4 

2 

1 

12 

315 

125 

7 

80 
28 

1 

4 
32 
78 

1 
16 

3 

1 

51 
57 

6 
48 

8 

3 

46 
24 

4 
27 

3 

6 

108 

65 

1 

40 

15 

14 

334 

265 

16 

164 

44 

1 

5 

1 

3 

18 

*2 

1 

1 

78 
25 

3 

31 
353 
457 

22 
259 

89 
2 

17 

4 
18 
62 

3 
32 

2 

1 

19 

63 

3 

2 

9 

83 
124 

6 

36 
22 

77 
78 
11 

2 
2 

1 

1 

13 

6 

1 

150 
7 
6 
12 
2 

9 
5 

1 

1 

676 
39 
5 

233 
36 

2 

1 

14fi 

13 

3 

3 

1 

1 

2 

2 
1 
2 

14 
3 

20 

1 

1 

2 
2 

1 

1 
1 
9 
10 
6 

1 
2 

1 

2 
3 
1 

1 

7 

42 
24 

7 

5 
1 

1 
4 

1 
3 

1 
1 

fi 

1 

1 

1 

9 
3 
10 

4 

1 
1 

1 

12 
1 
2 
5 
2 

8 

1 
14 

13 

4 
3 
2 
5 
3 

3 

3 

2 

50 
3 
7 
15 
11 

17 

1 

43 

48 
S 
4 
3 
4 

10 
9 
1 

2.803 

21 

6 
11 
17 

12 

4 

43 

27 
3 

1 

1 
1 

4 

5 
3 
4 
6 
2 

3 

122 
3 
13 
17 
23 

24 

2 

9 
2 

13 
2 

16 

1 

42 

31 

1 
2 
2 

6 
1 
8 
15 
2 

15 
3 

42 

34 

3 

4 

1 
1 
2 

6 

8 
17 

11 
3 
15 
13 

1 
6 
3 

4 

25 
4 

8 

4 

1 

3 

4 

8 

3 
6 

5 

2 

1 
1 

13 
6 

3 

7 

2 

1 

16 
3 
1 
1 
2 
5 
3 

14 
1 

1,662 

31 
61 
9 
11 

12 

1 

3 

1 
1 
1 
2 

2 
2 
1 

7 

1 

1 

2 

1 

2 

1 
3 

3 
5 
5 

6 
13 
S 

1 

3 

3 

2 

1 
3 

3 

3 

1 

13 

1 

5 

932 

574 

352 

27 

8 

5 

61 

3 

945 

2,532 

678 

850 

131 

4,983 

473 

329 

688 

1,606 

9 

l 
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Table 

Total  Immigration  to  Canada,  Showing  Racial  Origin  by  Country  of  Last 


Country  of  Last 
Permanent  Residence 

Totals 

B 

.2 
"c 

1 

< 

e 

c 
s 
'5 

o 

PS 

§ 

B 
2 

c 

*n 

1 

Welsh 

Bulgarian 
Chinese 

1  Corsican 
1  Croatian 

1  Czech 

s 

i  1 

-      Q 

.1 

•3 

c 

Africa  (Not  British) 

25 

112 

25 

260 

23 

28 

53 

867 

51 

32 

14 

8 

114 

22 

151 

40 

9 

446 

10 

37,615 

4 

15 

244 

66 

41 

21 

2,460 

4 

10 

17 

151 

657 

49 

141 

17 

9 

3 

36 

2 

9 

42 

2,453 

116 

162 

15 

16 

121 

4 

10 

7 

1 

7,437 

20 

11 

12 

28 

26 

3 

61 

3 

11,416 

10 

1,007 

86 

62 

10 

75 

11 

166 

4 
4 
23 

12 
3 

48 

2 

3 
1 

4.2 

.     .          1 

2 

23 
27 
38 
42 
12 
2 
4 

68 
13 

1 

6 

2 
4 
2 

5 

2 

2 
3 

9 
1 

1 

1 

1 

716 

1 

9 
1 

Brazil  

3 

4 
1 

1,'entral  America,  N.E.S 

I'hili 

1 
16 

4 

2 

...     1 

....     132  . 

1 

6 

46 

1 

31,409 

i 

340 

2 

22 

2 

8 

37 

5 

1,389 

1,796 

525  . .    4 

. .    2     24  . 

.        130 

1 

5 

10 
3 

2 

1 

1 

"Jermany       

2 

juiana  (British)     

12 

155 

3 

9 

""22 

2 

29 

1 

Holland         

5 

1 

1  ..  .. 

..  ..        1  . 

.    2,135 

1 

104 
63 

1 
73 

6 

7 
543 

10 
29 

3  ..  .. 
6  .. 

..  ..       5  . 

2 

6 

reland,  Northern 

tal  V 

1 

6 

22 

1 

1 

1 
1 

ugo  Slavia        

..    2  ... 

^atvia 

^esser  British  Isles 

30 

2 

lalta  

3 

3 

1,919 

77 
25 

"'32i 

7 
3 
1 
3 

2 
82 
24 

3 

1 

11 
2 
1 

15  .. 

Vew  Zealand         

3 

Norway           

1 

^eru       

8 
1 
4 

4 

1 

2 

3 

720 
11 
1 
1 

322 

1 

5,970 
3 

22  . .  . . 

..  ..        2  . 

29 

-outh  America,  N.E.S 

5t.  Pierre  &  Miquelon 

3 

2 

22 

5 

5 

1 

^urkey       

"i 

3 

1 

31 

17 

3,770 

6 

316 

29 

16 

1,442 

3 

32 

4 

5 

1,557 

103    3  . . 

. .    6     20  . 

299 

1 

3 

46 
5 
10 

557  . .  . . 

1  ..    1 

2  .     . 

..  ..       3  . 

9 

Vest  Indies  (British)  N.E.S 

others 

14 

1  11    196 

Total     

66,990 

4 

14 

797 

28 

39,363 

4,514 

9,722 

1,244    4    7 

2,663 

8 
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Permanent  Residence,  for  the  Fiscal  Year  Ended  March  31,  19 Iff 


B 
g 
1 

J3 

'c 

c 

E 

J3 
o 

£ 
1 

6 
1 
2 

c 

a 
a 

> 

c 

.s 

—  0 

S  1 

^3 

?  1 

1  Mexican 

1  Moravian 

Negro 

c 

■3 

c 

C3 

a 

+.> 
0 

1  I'ersian 
„      ]  Polish 

1  Portuguese 

c 
a 

II 

3  « 

0   3 

0) 
SI. 

3 

a 
Q 

B 

1 

c 

0 

■2   E 

1  Slovak 

Spanish 
1  Spanish  American 

Swi.ss 

c 

3 

0 
S 

Q. 

1 

12 
5 
5 
3 

13 

3 
..... 

9 

"2 

1 

1 

1 

1  .. 

1   2 

2  .. 

1 

1  .. 



1 
IS 

.  ..  20 

58 

5 

1  .. 

1 

2 .. 

4  .. 

1 

1 

.  .-. .  S 

1 
1 

3 

.  ...  1 

3 

1 

2 

4 
1 

] 

2 
4 

2 

1 

I  .. 

1 

8 

1 

2 

1 

3 

4 

1 

2 
1 

1 

"374 

....  3 

1 

4 

35 

1 
5 

"i99 

"i 
1 

13 

22 

2 

969 

4  .. 

1 

1 

1  . 

2  1 
69  2 

...  2 . 

...  1 

1 

4 

11 

2  17 

36  7 

1  1  17 

6  . 

.  151  3 

7  91 

71 

35 

12 

76 

46  3 

1   13  . 

45 

3 

2 

1 

13 

2 

187 

3 
36 

39 

8 
18 

1 

4  .. 

.  12  ., 
2 

4   4 

..      \ 

2 

1 

2 

1  ... 

1 

I  . 

1 
19 

1 

.  ..   2 

1  .. 

I 
3 

1  . 

1  . 

41 

17 

2  1 

4  ..  . 

.  ..   1 

1  . 

.  11  .. 

I   5 

3 

i" 

1 

1 

1 
1 

1 

2 
1 
5 

1 

1 

15  ..  . 

4 
9 

1 
.  2 

1  .. 

1  1 

1  ... 
1 

1 

1 

2  .. 

1 

2 

1 

39  .. 

1 

1  .. 

.  ..  27 

.  ...  1 

3 

3 

1 

3 

2 

3 

....  6 

2  ... 

1  . 

3 

1  ..  . 

1 

1  .. 

1 
I 

82 

...  5  . 

1 

16  .. 
1  4 

6 
1 

1 

13 

1  .. 

1  . 

1 

2 

5 

1  . 

1 

1  3 

3 

1 
1 

1 
10 

1 
21 

1  . 

125 

I 

1   1 

1 

....  1 

98  . 

1 

"i 

4 
3 

1 

2  . 

1 

6 

175 
1 

31 

2 

18 
3 
9 

16  .. 

..   4 

5  2  . 

1  . 

25  .. 

3  15 

23 

2 

1 

18 

13  .. 

1  . 
1 

S 

1 

10 

] 

1 

4 
4 

1 
2 

3  ... 

1  . 

19 

1 

8 

8 

\\ 

2 

2 

9 

...  9 

2  1 

3 

1 

50 

1,420 

861 

49 

600 

159  19 

2  12 

74  ..  . 

..  43 

26  ] 

163  10 

26  64 

49 

80 

7 

76 

54  14 

5   6  12 
] 

40 

26 

1 

2 

23 
3 
4 

3 

2 
1 
5 

2  .. 

1 

...     I 
37  5 

4  . 

...  7 

.   3 

1 

1 

1 

..  33 

1 

1 
109 

I 

3 
63 

81 

301  36 

10  35 

138  16  2 

1  153 

499  44 

17  209 

52 

21  \ 

11  ; 

42  19  5 

0  43  19 

~m 

35 

3 

10 

3,035 

1,199 

1,205 

3 
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Table  13 

Immigration  Showing  Nationality  and  Sex  for  the  Fiscal  Year  1946-1947 


Via  Ocean  Ports 

From  the  United  States 

Nationality 

Totals 

18  Years 
and  Over 

Under 
18  Years 

Totals 

18  Years 
and  Over 

Under 
18  Years 

Grand 
TotaU 

M. 

F. 

M. 

F. 

M. 

F. 

M. 

F. 

3 
31 
99 

5 
54,036 

2 

6 

1 
20 
18 
1 
5,690 
2 
3 

1 
8 

48 

1 

32,833 

1 

1 

21 

1 

7,763 

3 

2 

12 

2 

7,750 

4 
3 

2 
1 

2 
2 

35 

102 

5 

British      

1,771 
2 
1 
3 

339 
1 

1 
1 

935 

1 

272 

225 

55,807 

4 

. 

1 

1 

1 

7 

2 

3 

2 
188 
37 

1 
84 
17 

1 
62 
13 

2 

17 
5 

25 
2 

3 

4 
1 
5 
1 
2 
10 
8 
4 

2 
2 

1 
5 

1 
3 
1 
2 

1 
2 

191 

41 

1 

359 

4 

9 

95 

106 

34 

1 

27 

20 

8 

4 

3 

6 

159 

2 

210 

1 

20 

18 

1 

12 

18 

3 

3 

46 

1 

1 

42 

3 

5 

42 

57 

27 

1 

15 

13 

6 

1 

1 

1 

97 

1 

123 

1 

6 

9 

6 
6 

1 

17 
1 

222 

1 

1 

35 

39 

4 

49 

46 

364 

1 
1 
6 

7 

1 

5 

2 

9 
4 

1 

1 
9 
6 
2 

11 

1 

105 

114 

1 

38 

1 

9 
2 
2 
1 
2 

48 

2 
2 

1 
3 

3 
6 

2 
3 

1 
3 

30 

26 

8 

2 

4 

1 

1 

4 

3 

7 

2 

7 

1 

11 

6 

10 

9 

1 

169 

2 

59 

17 

7 

3 

3 

1 

217 

1 

8 
9 
1 
4 
9 
2 
1 
23 

5 

1 

2 
9 

1 
5 

1 
4 

22 

27 

1 

1 
1 

1 
2 

1 
3 

2 

1 

1 

13 

21 

3 

1 
3 

1 
3 

3 

U.S.A.  Citizens 

9,546 

3,307 

3,118 

1,577 

1,544 

9,592 

1 

West  Indian  (Not  British) 

1 

1 

55,580 

6,319 

33,451 

7,919 

7,891 

11,410 

3,694 

4,093 

1,850 

1,773 

66,990 
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Rejections  from  Overseas,  by  Causes  and  Nationality,  from  1902-03  to  19If6-Jf.7 
and  Total  Rejections  from  the  United  States  from  1908-09  to  191fi-J^7 


Fiscal  Years 

1902-3 

to 
1912-13 

1913-14 

to 
1922-23 

1923- 
1924 

1924- 
1925 

1925- 
1926 

1926- 
1927 

1927- 
1928 

1928- 
1929 

1929- 
1930 

1930- 
1931 

1931- 
1932 

1932- 
1933 

1933- 
1934 

1934- 
1935 

From  Overseas 

By  Causes 

Medical 

4,162 
5,094 

1,029 
5,604 

130 
862 

83 
948 

40 
226 

95 
594 

104 
215 

94 
266 

78 
243 

39 
444 

26 
298 

16 
213 

17 
177 

9 

Civil 

206 

Totals 

9,256 

1,240 

175 

'7,841 

6,633 

978 

134 

5,521 

992 

187 

6 

799 

1,031 

199 

11 

821 

266 
109 
157 

689 

209 

5 

475 

319 

150 

2 

167 

360 

154 

3 

203 

321 

160 

8 

153 

483 

251 

6 

226 

324 

180 

4 

140 

229 

126 
13 
90 

194 

123 
11 
60 

215 

By  Nationality 
British 

150 

AiTiArinfln ,  ,     ,     , 

13 

Other  countries 

52 

Totals 

9,256 

6,633 

992 

1,031 

266 

689 

319 

360 

d21 

483 

324 

229 

194 

215 

1908-9 

to 
1912-13 

171,009 

10,311 

10,553 

12,219 

12,819 

15,938 

18,110 

24,718 

39,434 

36,867 

28,939 

18,878 

TOTAIS  FROM  U.S. A 

68,454 

14,426 

Grand  Totals 

77,710 

177.642 

11,303 

11,584 

12,485 

13,508 

16,257 

18,470 

25,039 

39,917 

37,191 

29, 168 

19,072 

14,641 

Fiscal  Years 

1935- 
1936 

1936- 
1937 

1937- 
1938 

1938- 
1939 

1939- 
1940 

1940- 
1941 

1941- 
1942 

1942- 
1943 

1943- 
1944 

1944- 
1945 

1945- 
1946 

1946- 
1947 

Totals 

From  Overseas 

By  Causes 

Medical 

13 
183 

11 
236 

8 
202 

7 
170 

10 
167 

11 
225 

20 
129 

16 
122 

16 
169 

16 
130 

24 
314 

24 
403 

6,098 
17,840 

Civil 

Totals 

196 

247 

210 

177 

177 

236 

149 

138 

185 

146 

338 

427 

23  938 

By  Nationality 
British 

123 

7 
66 

13S 

7 

102 

86 

4 

120 

94 

9 

74 

124 
5 

48 

95 

4 

137 

90 
1 

58 

89 

1 

48 

141 

1 

43 

110 

5 

31 

246 
92 

260 

7 

160 

5,812 
442 

American 

Other  countries 

17,684 

Totals 

196 

247 

210 

177 

177 

236 

149 

138 

185 

146 

338 

427 

23.938 

Totals  from  U.S. A 

12,290 

13,178 

11,094 

10,160 

9,996 

11,821 

7,368 

3,424 

2,866 

2,716 

6.396 

8,561 

582,545 

Grand  Totals 

12,486 

13,425 

11,304 

10,337 

10, 173 

12,057 

7,517 

3,562 

3,051 

2,862 

6,734 

8,988 

606,483 
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Table  15 

Deportations,  After  Having  Been  Admitted,   by   Causes,  Nationalities, 
and  Provinces,  from  1902-03  to  1946-4? 


Fiscal  Years 

1902-3 

to 
1912-13 

1913-14 

to 
1922-23 

1923- 
1924 

1924- 
1925 

1925- 
1926 

1926- 
1927 

1927- 
1928 

1928- 
1929 

1929- 
1930 

1930- 
1931 

1931- 
1932 

1932- 
1933 

1933- 
1934 

1934- 
1935 

By  Causes 

2,296 

2,853 

1,083 

530 

145 

2,213 

4,517 

3,989 

793 

262 

649 

775 

511 

93 

78 

420 

543 

520 

68 

145 

410 
506 
453 
189 

158 

470 
354 
447 
149 

165 

519 
430 
426 
257 

254 

650 
444 
441 
194 

235 

600 

2,106 

591 

107 

559 

789 

2,245 

868 

200 

274 

697 
4,507 
1,006 

270 

545 

476 

4,916 

836 

277 

626 

301 

2,991 

493 

250 

439 

144 

464 

Criminalitv 

267 

Other  civil  causes 

Accompanying   deported 

172 
81 

Totals 

6,907 

11,774 

2,106 

1,686 

1,716 

1,585 

1,886 

1,964 

3,963 

4,376 

7,025 

7,131 

4,474 

1,128 

By  Nationalities 
British 

4,358 
1,066 
1,483 

5.226 
4,566 
1,982 

1,377 
417 
312 

985 
321 

380 

899 
330 

487 

808 
351 
426 

1,047 
297 
542 

1,083 
294 

587 

2,983 
228 
752 

3,099 

279 
998 

4,248 

260 

2,517 

4,251 

331 

2,549 

2,718 

319 

1,437 

385 

199 

Other  countries 

544 

Totals 

6,907 

11,774 

2,106 

1,686 

1,716 

1,585 

1,886 

1,964 

3,963 

4,376 

7,025 

7,131 

4,474 

1,128 

By  Provinces 
Maritime  Provinces 

147 
1,589 
2,896 

409 
2,197 
4,243 
1,310 

691 

1,041 

1,876 

7 

38 
301 
547 
802 
110 
102 
206 

32 
206 
675 
242 
115 
134 
282 

43 
233 

620 
195 
113 
178 
334 

48 
233 
581 
177 
118 
169 
259 

48 
240 
646 
279 
197 
260 
216 

70 
255 
600 
403 
173 
187 
276 

93 

480 
1,115 
1,296 
277 
396 
306 

148 
509 
1,788 
625 
414 
511 
381 

252 
984 
2,828 
1,014 
767 
631 
549 

244 
1,343 
2,626 
858 
490 
738 
832 

260 
596 
1,827 
408 
261 
467 
655 

62 
163 

Ontario 

347 

Manitoba f 

71 

Saskatchewan \ 

Alberta [ 

1,783 

91 

184 

British  Columbia 

Yukon  Territory 

491 

1 

210 

Totals 

6,907 

11,774 

2,106 

1,686 

1,716 

1,585 

1,886 

1,964 

3.963 

4,376 

7,025 

7,131 

4,474 

1,128 

Fiscal  Years 

1935- 
1936 

1936- 
1937 

1937- 
1938 

1938- 
1939 

1939- 
1940 

1940- 
1941 

1941- 
1942 

1942- 
1943 

1943- 
1944 

1944- 
1945 

1945- 
1946 

1946- 
1947 

Totals 

By  Causes 
Medical  causes 

81 
125 
207 
163 

34 

47 
110 
117 
240 

57 

42 
46 
101 
203 

21 

36 
45 
114 
229 

10 

29 

18 

110 

237 

5 

12 

8 

83 

322 

3 

14 

.      1 

69 

371 

3 

20 

"ioo 

121 
3 

15 

2 

111 

101 

1 

21 

3 

99 

58 

24 

1 

95 

178 

17 

11 

127 

179 

10,992 
28,021 
13,264 
5,941 

4,103 

Public  charges 

Criminality 

Other  civil  causes 

Accompanying    deported 
persons 

Totals 

610 

571 

413 

434 

399 

428 

458 

244 

230 

181 

298 

334 

62,321 

By  Nationalities 
British 

157 
146 
307 

202 
167 
202 

134 
138 
141 

135 
145 
154 

127 
147 
125 

108 
124 
196 

135 
107 
216 

82 
104 
58 

74 
96 
60 

62 
82 
37 

165 
61 
72 

153 
100 
81 

35,001 
10,675 
16  645 

American 

Other  countries 

Totals 

610 

571 

413 

434 

399 

428 

458 

244 

230 

181 

298 

334 

62,321 

By  Provinces 

Maritime  Provinces 

Quebec 

42 
106 
167 
43 
36 
79 
137 

61 
129 
127 
32 
26 
77 
119 

27 
102 
123 
21 
14 
40 
86 

40 
112 
121 
22 
28 
19 
92 

61 
103 

96 
8 
9 

32 

90 

136 

139 

80 

14 

9 

50 

150 

178 

82 

4 

1 

9 

34 

96 

48 

59 

5 

9 

7 

20 

85 
48 
43 
6 
9 
6 
33 

67 
35 
41 
3 
3 
8 
24 

150 

68 

35 

6 

5 

7 

27 

101 
102 
60 
4 
8 
7 
52 

2,910 
10,499 
22,373 

•    18,894 

7,637 
8 

Ontario 

Manitoba [ 

Saskatchewan 

Alberta [ 

British  Columbia 

Yukon  Territory 

Totals 

610 

571 

413 

434 

399 

428 

458 

244 

230 

181 

298 

334 

62,321 
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To  His  Excellency  Field  Marshal  the  Right  Honourable  Viscount  Alexander 
of  Tunis,  K.G.,  G.C.B.,  G.C.M.G.,  C.S.I. ,  D.S.O.,  M.C.,  Governor  General 
and  Commander-in-Chic1  of  Canada. 

May  it  Please  Your  Excellency: 

The  undersigned  has  the  honour  to  lay  before  Your  Excellency  the  Annual 
Report  of  the  Department  of  Mines  and  Resources  for  the  fiscal  j'-car  ended 
March  31,  1948. 

Respectfully  submitted, 

JAMES  A.  IMacKINNON, 

Minister  of  Mines  and  Resources. 


The  Honourable  James  A.  MacKinnon, 
Minister  of  Mines  and  Resources, 
Ottawa. 

Sir: 

I  have  the  honour  to  submit  the  Twelfth  Annual  Report  of  the  Department 
of  Mines  and  Resources,  covering  the  fiscal  year  which  ended  on  the  31st  of 
March,  1948. 

Your  obedient  servant, 

H.  L.  KEENLEYSIDE. 

Deputy  Minister. 


REPORT  OF  THE  DEPARTMENT  OF  MINES  AND  RESOURCES  FOR  THE 
FISCAL  YEAR  ENDED  MARCH  31,  1948 


INTRODUCTION 

During  the  year  under  review  a  major  re-organizaticm  was  effected  in  the 
Department  when,  under  authority  of  Order  in  Council  P.C.  37/4433  of 
November  1,  1947,  the  Mines  and  Geology,  the  Lands,  Parks  and  Forests,  and 
the  Surveys  and  Engineering  Branches  were  abolished;  and  the  Mines,  Forests, 
and  Scientific  Services  Branch  and  the  Lands  and  Devel()i)ment  Services  Branch 
were  established  in  their  place. 

This  re-organization  brought  together  in  the  Mines,  Forests,  and  Scientific 
Services  Branch  all  the  basic  research  activities  and  all  the  survey  and  mapping 
responsibilities  of  the  Department.  All  the  national  development  and  the  engineer- 
ing and  construction  activities  of  the  Department  are  now  centralized  in  the 
Lands  and  Development  Services  Branch. 

This  re-alignment  of  activities  enabled  the  Director  of  the  former  Surveys 
and  Engineering  Branch  to  become  associated  directly  with  the  Deputy  Minister's 
Office  as  Director  of  Special  Projects.  In  addition  to  supervising  certain  major 
construction  projects,  he  represents  the  Department  on  a  number  of  boards  or 
commissions,  including  the  Eastern  Rockies  Forest  Conservation  Board,  the 
International  Boundary  Commission,  and  the  Northwest  Territories  Power 
Commission. 

The  research  and  administrative  work  of  the  Department  was  carried  on 
during  the  year  with  notable  results.  The  high  degree  of  co-operation  received 
from  industry  was  a  matter  of  great  satisfaction.  The  Department's  activities 
with  respect  to  the  surveying,  development,  and  full  utilization  of  the  mineral, 
forest,  and  water-power  resources  of  the  Dominion  were  in  keeping  with  the 
greatly  increased  contribution  which  these  resources  are  making  to  the  national 
economy.  Assistance  and  guidance  was  provided  to  industry  in  all  phases  of 
mineral  discovery,  development,  and  use,  in  the  conservation  and  full  utilization 
of  forests  and  forest  products,  and  with  respect  to  water-power  development 
by  conducting  research  work  and  field  investigations  and  by  supplying  reports, 
maps  and  charts. 

Field  work  included  surveys  and  investigations  by  90  field  parties  and 
aerial  reconnaissance  over  a  large  area  of  the  iVrctic.  A  wide  range  of  investiga- 
tions were  conducted,  aimed  at  aiding  industry  in  overcoming  technological  and 
economic  problems. 

Studies  were  continued  on  the  nation-wide  problem  of  managing  Canada's 
forests  so  as  to  ensure  a  sustained  yield.  Forest  fire  research  showed  that, 
although  forest  fire  losses  last  year  were  the  lowest  in  two  decades,  campers 
and  smokers  were  responsible  for  more  than  one-third  of  the  outbreaks. 

New  hydro-electric  installations  completed  during  the  year  resulted  in  a 
1-7  per  cent  increase  in  the  total,  and  the  great  increase  in  planning  of  new 
developments  resulted  in  heavy  demands  for  essential  data. 

Surveying  and  mapping  operations  were  carried  out  on  a  greatly  increased 
scale  and  production  and  distribution  of  maps  and  charts  was  higher  than  in 
the  previous  year. 
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Established  mining  companies  in  the  Northwest  and  Yukon  Territories 
made  steady  progress  and  prospectors  devoted  their  attention  chiefly  to  the 
discovery  of  new  sources  of  base  metals.  Towards  the  end  of  the  year  a  con- 
cession was  granted  for  a  thorough  investigation  of  lead-zinc  deposits  in  a 
ôOO-scjuare  mile  area  at  Pine  Point. 

Good  progress  was  made  in  the  construction  of  the  Snare  River  power 
development  and  the  Grimshaw-Great  Slave  Lake  Highway. 

Measures  w-ere  taken  for  the  further  improvement  of  educational  facilities 
and  medical  services  in  the  Territories.  Owing  to  the  heavy  losses  suffered  by 
wildlife  from  fire  and  over-shooting,  it  was  necessary  to  restrict  hunting  and 
trapping  in  many  areas. 

The  number  of  visitors  to  the  National  Parks  was  the  largest  in  years, 
and  the  system  was  extended  by  the  addition  of  a  suitable  area  set  aside  by 
the  Government  of  New  Brunswick  for  national  park  purposes.  Plans  were 
laid  during  the  year  for  substantial  development  and  improvement  of  parks 
roads  and  other  facilities. 

The  Department's  efforts  to  give  full  effect  to  the  Government's  policy 
with  respect  to  immigration  resulted  in  an  increase  of  18-2  per  cent  in  the 
number  of  immigrants  as  compared  with  1946-47.  The  improvement  in  travel 
conditions  facilitated  the  movement  of  new  citizens  to  Canada.  Every  effort 
was  made  to  meet  the  Government's  commitments  with  respect  to  Displaced 
Persons,  and,  in  co-operation  with  representatives  of  the  Netherlands  Govern- 
ment, a  movement  of  agriculturists  from  the  flooded  areas  of  that  country 
was  begun.  A  substantial  number  of  Canadians  returned  from  the  United 
States.  Notwithstanding  a  shortage  of  shipping  space,  special  attention  Avas 
given  to  the  movement  of  immigrants  from  the  British  Isles.  Good  progress 
has  been  made  in  the  re-establislimcnt  of  immigration  facilities  in  Europe. 

Indians  engaged  in  agricultural  pursuits  in  most  parts  of  Canada  had  a 
successful  year.  Pacific  Coast  Indians  extended  their  fishing  operations,  and 
hunting  and  trapping  activities  generally  brought  satisfactory  returns.  There 
was  a  slight  stiffening  in  competition  for  employment  in  industry,  but  for  the 
most  part,  employment  was  maintained  at  a  high  level.  The  improvement  of 
educational,  health   and   general   living  conditions  was  continued. 

The  following  tables  give  a  summary  of  revenues  and  expenditures  for  the 
fiscal  year: — 

SUMMARY  OF  REVENUES  AND  EXPENDITURES  FOR  THE  FISCAL  YEAR  1947-48 


Revenue 

Expenditures 

Ordinary 

Special 
including 

Demobiliza- 
tion and 

Reconversion 

Total 
Expenditures 



Administrative  Office.s           

$            c. 

$            c. 

260,117  79 
2.553,999  61 

$            c. 
4,091  26 

$            c. 

9,916  61 

9,916  61 

2,814,117  40 

40,829  68 
707,-376  79 
686, 672  72 
2,060,921   19 
961,674  69 
.570,691   15 

93,925  .36 
199,307  21 

4,691  26 

517,. 522  95 

990,884  86 

48,966  25 

35,974  92 

Mines,  Forests  and  Scientific  Services  Branch — 
Branch  Administration 

34, 702  89 ' 
26,175  57 
0,257  .34 
.56,913  25 
19, 130  77 
1.58,512  162 

2,818,808  66 

Geological  Survey 

Surveys  and  Mapping  Bureau 

Dominion  Forest  Service 

Water  and  Power  Bureau 

National  Museum  of  Canada 

Dominion  Observatories 

il4  li 

.301,806  09 

5,321,398  79 

1,593,. 348  98 

6,914,747  77 
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Revenue 

Expenditures 

— 

Ordinary 

Special 
including 

Demobiliza- 
tion and 

Reconversion 

Total 
Expenditures 

Lands  and  Devclopniml  Services  Branch — 

Branch  Administration       

$                 0. 

$            c. 

25,703  79 

2,879,046  07 

1.38, 102  34 

2,472,369  65 

67,890  81 

109,715  82 

$            c. 

3,727  38 
1.33,628  37 

S            c. 

Northwest  Territories  and  Yukon  Services 
Lands  Divi.'sion 

6.38,. 507  973 

131.707  66^ 

491.708  61 
1,269  94 

139  10 

National  Parks  Service     

Dominion  Wildlife  Service 

Engineering  and  Construction  Division. . . 

1,263,. 3.33  28 

5,692,828  48 

87,  .303  36 
1,409,596  71 

90,218  20 
1,662,620  90 
3,614,804  04 

307, 268  82 
10,826  99 

137,355  75 
190,112  50 

5,830,184  23 

Indian  Affairs  Branch — 

Branch  Administration 

Indian  Agencies — Administration 

33,192  35 

11,. 5.58  75 

9,6.59  68 

2,565  26 

68  55 

Reserves  and  Trusts — Administration  — 
Welfare  of  Indians                        ...        ... 

Miscellaneous  Statutory  Items  (Annuities 
and  Pensions)                        

Miscellaneous  Revenue — not  including 
revenue  accruing  to  Indian  Band  Funds 

11,428  72 

68,473  31 

7,182,639  02 

312,513  78 

2,074,868  .57 

277,563  36 

1,474  00 

190,112  56 
76,977  75 

7,372,751  58 

Immigration  Brnnrh— 

Administiation  of  the  Immigration  Act 
and  th('  Chinese  Immigration  Act.... 

Field  and  Inspectional  Service — Canada.. 

Field  and  Inspectional  Service — Abroad. 

Miscellaneous  Statutorv  Items 

Demobilization  and   Reconversion — Mis- 

Miscellaneous  Revenue 

199,836  .50 

199,836  50 

2,666,419  71 
23,677,403  40 

76,977  75 
2,002,486  30 

1,843,365  79 

2,743,397  46 

Totals  for  Department 

25,679,889  70 

Notes — 

1  Includes  .'$28,293.48  received  from  Abasand  Oils  Ltd..  under  agreement  of  sale  of  Crown  Assets,  and 

$6,291.41  repayment  of  loans,  plus  interest,  from  War  Appropriations. 
-  Includes  a  refund  of  .^95,958.49  previous  years'  expenditure  from  the  Province  of  Manitoba  with  respect 

to  the  transfer  of  water  power  developments  to  the  Province  under  the  terms  of  the  Manitoba 

Natural  Resources  Act,  19.30. 
'  Amounts  received  from  profits  on  sale  of  liquor  and  for  liquor  fines  in  the  Northwest  Territories  are 

not  included  but  are  deposited  to  the  Trust  Account — Liquor  Profits — NAV.T.     The  credit 

balance  in  that  account  at  the  close  of  the  fiscal  year  was  $444,129.98. 
*  Includes  $62, 571. .50  to  ofïset  similar  amount  reported  as  expenditure  and  covering  amounts  written 

ofï  during  year  from  outstanding  advances  for  Seed  Grain  and  Relief. 
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SPECIAL  PROJECTS— DIRECTOR,  J.  M.  WARDLE 

This  report  covers  those  projects  of  a  special  nature  which  were  made  the 
responsibility  of  the  Director  when  the  re-organization  of  the  technical  Branches 
of  the  Department  was  made  effective  on  November  1,  1947.  Included  are 
certain  major  construction  projects,  the  International  Boundary  Commission, 
and  work  related  to  the  Eastern  Rockies  Forest  Conservation  Board  established 
under  authority  of  Act  of  Parliament.  The  Director  of  Special  Projects  is  a 
Dominion  member  of  this  Board. 

Special  Projects  falls  under  two  headings,  namely,  that  work  primarily 
of  a  construction  nature  which  may  involve  joint  action  by  the  Dominion  and 
the  Provinces,  and  that  of  a  special  engineering  or  scientific  nature.  In  the 
first  category  fall  the  road  construction  projects;  in  the  second  the  International 
Boundary  Commission  and  the  operations  of  the  Eastern  Rockies  Forest  Con- 
servation Board. 

Highways 
r.rimshaw-great  slavk  lake  highway 

The  main  project  under  construction  in  the  fiscal  year  under  review  was 
the  Grimshaw-Great  Slave  Lake  Highway.  This  road  is  being  built  to  give 
an  all-weather  road  connection  between  Grimshaw  on  the  Edmonton.  Dunvegan 
and  B.C.  Railway,  and  Hay  River  in  the  Northwest  Territories  on  the  south 
shore  of  Great  Slave  Lake.  The  total  length  of  this  road  will  be  385  miles, 
and  its  completion  will  permit  all-year  transportation  by  truck  from  railhead 
to  Great  Slave  Lake.  The  lake  will  be  crossed  in  the  summer  season  by  boats 
and  barges,  and  in  the  winter  season  by  tractor  trains  over  the  ice.  The  increased 
transportation  facilities  afforded  by  this  road  will  accelerate  the  development  of 
mineral  areas  in  the  Great  Slave  Lake  district. 

The  Grimshaw-Great  Slave  Lake  Highway  comprises  two  main  sections: 
that  through  the  Province  of  Alberta,  and  the  section  through  the  Northwest 
Territories.  The  Provincial  Section,  which  is  being  constructed  as  a  joint  project, 
is  304  miles  long,  of  whicli  694  miles  were  built  prior  to  the  initiation  of  the 
major  jn-oject.  Up  to  the  end  of  the  fiscal  year  1947-48,  the  Dominion  con- 
tribution was  two-thirds  of  actual  construction  costs,  the  maximum  Dominion 
expenditure  being  set  under  agreement  at  $1,375,000. 

The  Northwest  Territories  section  extending  from  the  Alberta  boimdary 
to  Hay  River  is  81  miles  long,  and  is  being  built  entirely  by  the  Dominion. 

Provincial  Section.- — ^^'ork  operations  for  the  1947-48  season  were  continued 
until  November,  1947,  at  which  time  the  total  work  undertaken  on  a  joint  basis 
was  as  follows:  — 

Clearing  and  grubbing 234-0  miles 

Rough  grading  for  approximately 191  •  1       " 

Fine  grading  for  approximately 148-6       " 

Gravel  surfacing   104-6       " 

Culverts  were  installed  for  185-0       '' 

Steel  bridges  were  constructed  a-  follows:  one  175-foot  span  over  ^Nleikle 
River,  one  80-foot  span  over  Kemp  Creek,  one  80-foot  span  over  Keg  Creek. 

Necessary  timber  bridges  were  installed  to  ^Mile  188-6. 

Dominion  Section. — Construction  operations  from  the  northern  boundary 
of  Alberta  to  Hay  River  in  the  Northwest  Territories,  a  distance  of  some  81 
miles,  was  continued  under  contract  by  the  Bond  Construction  Company  Limited 
of  Edmonton,  Alberta.  Grading  operations  closed  down  in  the  autumn  of  1947 
for  the  winter,  at  which  time  the  following  items  of  work  had  been  completed: — 
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Clearing  and  grubbing 80-9  miles 

Rough  grading  for  ap])roximately 49-6       " 

Fine  grading  for  approximately 43-5       " 

Gravel  surfacing  for  api)roximately 40-0       " 

Culverts  installed  for  Ô0-0       " 

Bi'idges,  timber  built  2 

Both  sections  of  the  road  will  be  comi)leted  early  in  the  autumn  of  1948. 
The  total  Dominion  expcnditui'e  on  the  Alberta  section  to  March  31.  1948, 

is  $1,342,715.61,  and  tlie  Dominion  expemliture  on  the  Northwest  Territories 

section  to  that  date  is  $940.850.22. 

SNOW  L.\KE  MINING  RO.\D 

In  order  to  facilitate  development  of  a  mineral  area  in  the  Snow  Lake 
district  north  of  Wckusko  in  ]\Ianitoba.  the  Dominion  entered  into  an  agree- 
ment in  1946  with  the  Province  whereby  it  would  contribute  one-half  the  estimated 
cost  of  construction  of  a  mining  road  from  Wckusko  on  the  Hudson  Bay  Railway 
to  Snow  Lake,  a  distance  of  some  35-5  miles.  The  estimated  cost  as  supplied 
by  the  Province  was  $500,000,  and  the  Dominion's  share  was  limited  to  $2,50.000. 
As  it  was  found  impossible  to  award  the  work  to  any  contractor  at  a  reason- 
able sum,  construction  has  largely  been  carried  on  by  day  lal)our  under  the 
immediate  direction  of  the  Public  Works  Department  of  the  Province  of 
Manitoba.  Cood  progress  has  been  made.  Grading  ojierations  were  carried  on 
during  the  1947  season  until  December  of  that  year.  During  the  winter  months 
clearing  was  undertaken  and  native  timber  taken  out  for  bridge  and  culvert 
construction. 

The  following  is  a  sunmiary  of  the  status  of  this  projtct  as  at  March  31, 
1948:  — 

Clearing  (100  feet  wide)  and  grubbing 35-5  miles 

Grading,  20-foot  top,  equivalent  of 33  " 

Gravelling,  equivalent  of 31  " 

Timber  bridges  built 5 

Native  timber  cut  for  structures 190.000  ft.b.m. 

This  project  will  be  comjileted  in  the  sunmier  of  1948. 

The  Dominion  contribution  to  this  i)roject  up  to  March  31,  1948,  was 
$207,349.83. 

Engineering  services  necessaiy  for  the  construction  of  both  the  Grimshaw- 
Great  Slave  Lake  Highway  and  the  Snow  Lake  Mining  Road  have  l)cen  supplied 
by  the  Engineering  and  Construction  Division,  Lands  and  Development  Services 
Branch  of  the  Department. 

VICT0R1A-PATRICI.\  BAY  AIRPORT  ROAD 

In  1947  I'eiiresentations  were  made  by  the  Province  of  British  Columbia  that 
improved  liighway  facilities  were  very  necessary  between  the  Patricia  Bay 
Airport  and  the  City  of  Victoria,  B.C.,  a  distance  of  some  17  miles.  The  existing 
road  between  the  city  and  the  airport  was  one  of  the  main  roads  serving  the 
Saanich  District,  with  very  heavy  local  traffic.  It  was  inadequate  to  carry  as 
well  the  higher  speed  traffic  to  the  airport.  Owing  to  congestion  on  the  existing 
road,  it  took  longer  to  travel  between  the  airport  and  Victoria  than  to  fly 
from  Vancouver  across  the  Gulf  to  the  airport. 

An  arrangement  consequently  was  made  between  the  Dominion  and  the 
Province  wherel)y  a  detailed  survey  would  be  made  in  1947-48  of  an  im])roved 
or  new  road  between  Victoria  and  the  airport.  Each  Government  would  pay 
one-half  the  cost  of  the  survey,  the  Dominion's  share  being  limited  to  $4.000. 
After  some  field  reconnaissance,  actual  survey  work  was  begun  in  ]\Iarch,  1948, 
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by  the  Public  Works  Department  of  the  Province,  and  will  be  completed  during 
the  summer  of  that  year.  After  plans,  specifications  and  estimates  of  cost  are 
available,  consideration  will  be  given  to  the  basis  on  which  construction  might 
be  undertaken. 

SxARE  River  Storage  and  Power  Project 

This  is  a  major  power  project  begun  under  the  Surveys  and  Engineering 
Branch,  and  was  designated  as  a  Special  Project  at  the  time  of  the  departmental 
re-organization  in  the  autumn  of  1947.  It  consists  of  the  construction  of  a  hydro- 
electric plant  on  the  Snare  River,  at  the  outlet  of  Big  Spruce  Lake,  some  95 
miles  northwest  of  Yellowknife,  Northwest  Territories.  The  plant  will  develop 
8,000  horsepower,  and  will  supply  ]iower  to  mines,  the  Town  of  Yellowknife, 
and  other  consumers  in  the  district. 

Its  construction  and  eventual  operation  under  the  Dominion  Government 
is  a  new  type  of  activity.  Outside  of  national  park  areas,  it  will  be  the  first 
hydro-electric  plant  of  any  size  to  be  constructed  and  operated  in  the  public 
interest  under  the  auspices  of  the  Dominion  Government. 

Construction  included  the  generating  plant  and  a  95-mile  transmission  line 
from  the  site  of  the  plant  to  the  vicinity  of  Yellowknife,  Northwest  Territories. 
Construction  is  being  undertaken  by  contract,  with  the  Giant  Yellowknife  Gold 
jNIines  Limited  handling  and  supervising  the  construction  of  the  transmission 
line.  When  completed  the  plant  will  be  operated  by  a  Northwest  Territories 
Power  Commission.  A  Bill  to  authorize  the  establishment  of  such  a  Commission 
to  operate  the  plant  on  a  self-sustaining  basis  is  under  preparation  at  the 
present  time. 

The  hydro-electric  development  consists  essentially  of  an  earth-fill  dam. 
about  800  feet  in  length  with  a  maximum  height  of  73  feet,  spanning  the  Snare 
River  at  a  point  where  it  is  divided  into  two  channels  by  a  rocky  island.  A 
main  tunnel.  16-5  feet  by  16-5  feet  in  section  and  about  136  feet  in  length 
through  the  island,  will  sui)ply  water  to  the  main  turbine,  while  a  smaller  tunnel 
4  feet  by  6  feet  in  section  will  supply  a  small  turbine-driven  exciter.  Intake 
works  at  the  upstream  end  of  the  tunnels  containing  trash  racks  and  steel  gates 
will  control  the  flow.  The  power-house,  located  immediately  at  the  foot  of  the 
dam,  will  house  a  turbine  of  8.360  horsepower,  under  a  head  of  56  feet,  driving 
a  7.000-kva.  generator,  and  a  small  200-horsepower  turbine  for  standby  station 
service.  Four  2,500-kva.  transformers  situated  adjacent  to  the  powerhouse  will 
raise  the  voltage  to  115.000  volts  for  transmission  to  Yellowknife.  In  addition 
to  the  main  dam,  two  small  containing  dams  will  be  recjuired  to  complete  the 
closure  of  the  head  ]X)nd.  A  st(U-age  area  of  some  30  sciuare  miles,  including 
Big  Spruce  and  Kwcjinne  Lakes,  will  be  created  as  the  river  will  be  backed  up 
for  28  miles. 

Preliminary  construction  operations  were  undertaken  in  the  summer  and 
autumn  of  1946.  These  operations  included  completion  of  the  two  tunnels,  strip- 
ping of  the  main  dam  foundation  and  borrow  pits,  some  rock  excavation  in  the 
powerhouse  foundation,  the  building  of  camps  to  house  the  construction  force  and 
the  freighting  of  supplies  and  eciuipment  to  the  project  during  the  winter  months 
of  1946-47.  Active  construction  was  resumed  in  Ai^-il,  1947.  and  was  continued 
until  low  temperatures  brought  operations  to  a  close  in  November.  During  this 
period,  despite  delays  occasioned  by  wet  weather,  substantial  progress  was 
made  on  the  main  dam.  Seventy-two  per  cent  of  the  clay  core,  46  per  cent  of 
the  sand  and  gravel  embarkment  material  and  17  per  cent  of  the  rock  facing 
was  placed.  In  all  about  45  per  cent  of  the  dam  was  comi)leted  on  the  basis  of 
total  quantities.  The  concrete  head-gate  structure  was  completed  and  the  head- 
gates   installed,  excavation   for  the  power-house   foundation  was   finished   and 
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concrete  was  poured  to  an  elevation  about  the  draft-tube  section.  A  start 
was  made  on  the  construction  of  the  staff  house  and  cottages  for  the  permanent 
operating  staff.  Preliminary  work  was  done  also  at  the  sites  of  the  two  supple- 
mentary dams. 

During  the  winter  of  1947-48  the  princijial  activity  was  the  freighting  of 
power-station  equipment  and  construction  equi])ment  and  supplies  to  Snare 
River  over  winter  roads  from  (îrimsliaw.  Alberta,  and  from  various  places  on 
the  north  shore  of  Great  Slave  Lake.  Approximately  1 .650  tons  were  delivered 
at  the  project  of  which  260  tons  were  transported  by  air.  All  items  of  power- 
house equijMncnt  arrived  safely,  including  the  main  and  auxiliary  turbines, 
generator,  switchgear,  transformers,  penstocks,  power-house  steel,  travelling 
crane  and  other  accessories.  With  this  program  of  freighting  completed  in  March, 
1948,  preliminary  construction  operations  were  resumed  on  the  power  station 
and  on  the  construction  of  the  supplementary  dams.  The  construction  schedule,, 
as  planned,  provides  for  completion  of  the  develoi)ment  and  the  initial  delivery 
of  power  by  November,  1948. 

Construction  of  the  transmission  line  by  Giant  Yellowknife  Gold  ]\Iine& 
proceeded  favourably  during  the  year,  with  the  expectation  that  it  will  be 
completed  by  July,  1948.  Negotiati(ms  took  place  between  the  Department  and 
Consolidated  Mining  and  Smelting  Company  of  Canada,  Limited,  with  a  view- 
to  effecting  an  agreement  for  the  interconnection  of  the  Snare  transmission 
system  with  that  of  the  Company,  at  a  point  adjacent  to  the  stepdown  sub- 
station at  the  Yellowknife  end  of  the  Snare  line. 

Satisfactory  progress  was  made  throughout  the  whole  year  and  on  Mart-li  31,. 
1948.  all  operations  were  on  schedule.  The  total  expenditure  up  to  that  date,, 
including  Dominion  payments  for  the  construction  of  the  transmission  line, 
was  $2,454,135.40. 

Engineering  and  technical  sci'vice  since  the  inception  of  this  project  has 
been  supplied  by  the  stafï  of  the  Dominion  Water  and  Power  Bureau,  jNlines, 
Forests  and  Scientific  Services  Branch  of  the  Department. 

Eastern  Rockies  Forest  Conservatiox  Board 

This  Board  was  established  in  the  autumn  of  1947  under  the  authority 
of  the  Eastern  Rocky  ^Mountain  Forest  Conservation  Act,  passed  by  the  House 
of  Commons  in  July.  1947,  and  ratified  on  behalf  of  Alberta  bv  its  Legislature 
in  :\Iarch,  1948. 

Under  the  Act  and  apjiended  Agreement,  an  area  of  some  8,585  square  miles-- 
on  the  eastern  slope  of  the  Rocky  Mountains  in  Alberta  becomes  the  responsi- 
bility of  the  board  for  all  matters  related  to  forest  protection  and  development. 
This  includes  the  construction  and  maintenance  of  roads  and  other  projects- 
and  facilities  required  to  conserve  the  forests  of  the  area  and  maintain  the  greatest 
possible  flow  of  water  in  the  Saskatchewan  River  and  its  tributaries. 

The  waters  on  which  the  Prairie  Provinces  of  Alberta,  Saskatchewan,  and 
Manitoba  depend  for  power,  irrigation,  and  domestic  purposes,  take  their  rise 
m  the  eastern  slope  of  the  Rockies  and  are  a  most  important  factor  in  the 
agricultural  economy  of  these  Provinces.  Consequently  it  was  desirable  and 
in  the  national  interest  that  special  steps  be  taken  towards  the  conservation 
and  orderly  development  of  the  eastern  slope  areas  which  form  the  sources 
of  the  streams  and  rivers  flowing  easterly. 

The  Dominion  Act  is  administered  by  the  ^Minister  of  iMines  and  Resources, 
and  the  JMinister  of  Lands  and  Mines  of  Alberta  represents  that  Province  in 
the  Legislative  field. 
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As  the  work  of  the  Board  for  the  fiscal  year  ended  on  Marcli  31,  1948,  has 
I:)een  covered  in  its  own  Report,  only  a  summary  of  its  operations  will  be  given 
licre. 

The  three  members  of  the  Board  are  as  follows:  Howard  Kennedy,  C.B.E., 
:\I.C.,  B.Sc,  Chairman  of  the  Board;  J.  M.  Wardle,  C.B.E.,  B.Sc,  Dominion 
member  of  the  Board;  and  H.  G.  Jensen,  LL.B.,  Alberta  member  of  the  Board. 

The  main  work  of  the  Board  in  the  past  fiscal  year  was  that  related  to 
plarning  and  organization.  Regular  meetings  were  held  monthly,  beginning 
in  October,  1947.    In  addition,  special  meetings  were  held  from  time  to  time. 

Among  matters  requiring  the  Board's  attention  were  improved  fire  pro- 
tection, insect  pest  control,  the  establishment  of  forest  headciuarters,  and  the 
planning  of  main  roads,  secondary  roads,  and  trails  which  would  give  the 
required  access  to  the  conservation  area.  The  latter  comprises  essentially  the 
original  Clearwater,  Bow,  and  Crowsnest  Forest  Reserves. 

The  agency  for  forest  protection  and  silvicultural  work  is  the  Alberta 
Forest  Service,  the  personnel  of  which  work  under  the  general  direction  of  the 
Board.  The  Province  of  Alberta  has  the  right  to  undertake  the  development 
and  construction  work  reciuircd  by  the  Board  under  certain  terms  and  conditions 
laid  down  by  the  Act  and  the  Agreement.  The  latter  provide  for  a  capital 
expenditure  of  not  more  than  $6,300,000  over  the  first  six  years  of  the  Agreement, 
these  funds  being  jirovided  by  the  Dominion,  and  a  yearly  maintenance  sum 
of  not  more  than  $300,000  provided  by  the  Dominion  and  the  Province  in  the 
respective  proportions  of  seven-twelfths  and  five-twelfths.  The  Board  could  not 
function  completely  until  the  Dominion-Provincial  Agreement  was  ratified  by 
the  Province  of  Alberta,  and  when  this  was  done  late  in  March,  1948,  the  Board 
was  formally  established  in  all  respects  as  from  April  1. 

During  the  fiscal  year  ended  March  31,  1948,  the  expenses  of  the  Board 
were  met  through  funds  especially  provided  in  the  1947-48  estimates  of  the 
Department  of  Mines  and  Resources.  Of  the  amount  of  $60,000  provided,  an 
expenditure  of  $48,304.51   was  made. 

IXTERXATIOXAL  BOUNDARY  COMMISSION 

The  boundary  line  between  Canada  and  the  United  States  is  divided  into 
six  sections.  Each  section  is  defined  by  its  own  treaties  and  each  is  the  subject 
of  a  separate  report  and  set  of  boundary  maps.  In  every  section,  the  boundary 
line  as  defined  in  the  first  treaties  was  found  to  be  too  indefinite  or  inaccurate 
to  be  marked  on  the  ground  and  each  treaty  had  to  be  amended  by  subsequent 
treaties  or  conventions.  This  was  due  partly  to  the  ambiguous  wording  of  the 
treaties  and  partly  to  the  lack  of  accurate  knowledge  of  the  topography  of  the 
country  through  which  the  boundary  line  was  to  run. 

Starting  from  the  east,  the  first  section  is  from  the  "Source  of  the  St. 
Croix  River  to  the  Atlantic  Ocean",  as  defined  in  the  Treaty  of  1783.  In  this 
section,  the  location  of  the  source  of  the  St.  Croix  River,  the  identity  of  the 
river  itself,  the  course  of  the  boundary  line  through  the  islands  of  Passamaquoddy 
Baj'  and  the  termination  of  the  boundarv  line  in  Grand  ^Nlanan  Channel,  were 
alfmore  clearly  defined  in  the  later  treaties  of  1794,  1798,  1817,  1842,  1892, 
1908,  and  1925. 

The  boundary  line  through  the  second  section  from  the  "Source  of  the  St. 
Croix  River  to  the  St.  Lawrence  River"  was  also  first  defined  in  the  Treaty  of 
1783.  It  was  later  more  clearlv  defined  in  the  Webster-Ashburton  Treatv  of 
1842  and  the  Treaty  of  1908.  ' 

The  third  section  is  a  water  boundary  throughout  and  extends  through 
the  St.  Lawrence  River  and  the  Great  Lakes  from  the  45th  Parallel  to  the  mouth 
of  the  Pigeon  River  on  the  westerly  shore  of  Lake  Superior.    This  section  of 
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the  boundary  was  loosely  defined  in  the  Treaty  of  1783.  It  was  later  found 
necessary  to  define  more  clearly  the  line  through  the  middle  of  the  lakes  and 
rivers,  particularly  where  islands  complicated  the  situation.  This  was  done  in 
the  Treaty  of  Ghent  1814.  the  Webstcr-Ashburton  Treaty  of  1842  and  the 
Treaty  of   1908. 

The  fourth  section  is  from  the  "Xorthwcsternmost  Point  of  the  Lake  of 
the  Woods  to  Lake  Superior".  Mitchell's  map  of  1755,  on  which  the  Treaty 
of  1783  was  based,  showed  the  Lake  of  the  Woods  draining  into  Lake  Superior 
through  Long  Lake,  later  found  to  be  non-existent.  After  the  location  of  the 
northwestcrnmost  point  of  the  Lake  of  the  Woods  had  been  determined  and 
the  Pigeon  River  agreed  upon  instead  of  Long  Lake,  the  line  was  more  clearly 
defined  by  the  treaties  of  1842  and  1908. 

The  fifth  section  is  from  the  "Gulf  of  Georgia  to  the  northwestcrnmost 
point  of  the  Lake  of  the  Woods".  The  boundary  here  was  defined  as  the  49th 
Parallel  as  far  west  as  the  summit  of  the  Rockv  Mountains  bv  the  Convention 
of  1818.  Later,  the  Oregon  Treaty  of  1846  continued  the  49th  Parallel  as  the 
boundary  line  westward  to  the  middle  of  the  channel  which  separates  the 
continent  from  Vancouver  Island.  The  49th  Parallel  was  further  modified  by 
the  Treaty  of  1925. 

The  boundary  line  through  the  last  section  from  the  49th  Parallel  to  the 
Pacific  Ocean  was  also  defined  in  the  Oregon  Treaty  as  following  the  middle 
of  the  channel  which  separates  the  continent  from  Vancouver  Island,  through 
'Fuca's  Straits"  to  the  Pacific  Ocean.  It  was  not  until  1872,  after  an  arbitration 
and  award  by  the  German  Emperor  that  the  identity  of  this  channel  and  the 
course  of  the  boundary  line  through  the  islands  was  agreed  upon. 

The  Commissioners.  Mr.  Ulinski  for  the  United  States  and  Mr.  Ogilvie 
for  Canada,  met  in  conference  at  Ottawa,  .June  10  to  12.  and  discussed  plans 
for  an  inspection  of  the  boundary  on  the  Pacific  Coast.  They  left  for  Vancouver 
about  the  middle  of  July  anrl  on  the  way  inspected  the  work  of  the  United 
States  party  at  Warroad,  ^linncsota. 

From  Vancouver  they  investigated  the  boundary  situation  at  Point  Roberts, 
called  at  the  Land  Office  in  Bellingham  to  get  information  on  land  holdings 
and  assessments,  and  interviewed  local  residents  on  the  Point.  A  full  joint 
report  on  their  investigations  was  made  by  the  Conmiissioners  to  their  respective 
Governments. 

Later  the  Commissioners  inspected  the  work  of  the  Canadian  party  in 
Haro  and  Juan  de  Fuca  Straits.  The  Fisheries  Department  kindly  put  one 
of  its  patrol  boats  at  the  disposal  of  the  Commissioners  and  from  Victoria 
they  insjiected  the  reference  monuments  at  Beechy  Head  and  Sheringham  Point. 
Crossing  to  the  southerly  shore  of  the  Strait,  they  inspected  the  monuments 
on  Pillar  Point  and  Tongue  Point.  They  returned  to  Sidney,  where  they  remained 
overnight  and  the  following  day  inspected  the  reference  monuments  among  the 
islands  as  far  north  as  East  Point  on  Saturna  Island. 

Article  4  of  the  boundary  treaty  of  1925  provides  that  "the  Commissioners 
appointed  under  the  provisions  of  the  Treaty  of  1908  shall  continue  to  carry 
out  the  provisions  of  this  Article  and,  upon  the  death,  resignation,  or  other 
disability  of  either  of  tliem,  the  Party  on  whose  side  the  vacancy  occurs,  shall 
appt)int  an  Expert  Geographer  or  Surveyor  as  Commissioner,  who  shall  have 
the  same  powers  and  duties  in  respect  to  carrying  out  the  provisions  of  this 
Article,  as  are  conferred  by  this  Article  upon  the  Commissioner  appointed  under 
the  i^rovisions  of  the  said  Treaty  of  1908". 

After  holding  the  office  of  International  Boundary  Commissioner  for  Canada 
for  over  sixteen  years,  Noel  J.  Ogilvie  retired  on  November  15,  1947.  While 
he  was  Commissioner,  he  had  collaborated  with  three  United  States  Commis- 
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sioners,  ^Mr.  Van  "Wagenen,  Mr.  Riggs  and  ^Nlr.  Ulinski.  Following  ]\Ir.  Ogilvie's 
retirement,  J.  ]\1.  "Wardle,  C.B.E.,  Director  of  Special  Projects  for  the  Depart- 
ment of  ]Mines  and  Resources,  was  appointed  International  Boundary  Com- 
missioner. 

MAINTENANCE  OF  THE  BOUNDARY 

A  party  from  the  United  States  section  of  the  Commission  was  assigned  to 
the  Ontario-INIinnesota  and  Manitoba-Dakota  boundary  to  reclcar  the  vista, 
inspect  and  repair  the  boundary  monuments  and  bridge  tablets,  and  recover 
and  occupy  the  triangulation  stations.  ]\Ir.  Prinsep  was  the  Canadian  repre- 
sentative with  this  party  and  was  engaged  chiefly  in  recovering  old  triangula- 
tion stations  which  had  been  established  by  the  Canadian  Department  of  Public 
"Works  in  1913.  These  triangulation  stations  were  along  the  Rainy  River  and 
were  marked  by  iron  posts  driven  flush  with  the  ground  surface.  The  marks 
had  become  covered  with  earth  or  overgrown  ))y  brush,  making  them  very 
difficult  to  find. 

To  facilitate  their  recovery,  experiments  were  tried  with  a  portable  mine 
detector,  borrowed  from  the  Department  of  National  Defence.  The  area  to 
be  searched  was  narrowed  down  by  means  of  a  rough  intersection  and  under 
favourable  conditions  the  detector  was  found  to  be  very  useful.  In  a  number 
of  cases  it  saved  considerable  time  in  finding  the  marks.  The  disadvantages 
of  the  detector  are  that  the  coil  has  to  be  swung  over  the  area  in  long  sweeps 
a  few  inches  ab(jve  the  ground,  which  is  difficult  to  do  in  underbrush.  Further, 
the  coil  shows  no  discrimination,  but  registers  impartially  the  proximity  of  old 
wire,  tin  cans  or  any  other  metal  scrap  which  may  come  within  its  field. 

The  party  worked  westward  along  the  49th  Parallel  as  far  as  the  Pembina 
Hills,  on  the  ^leridian  Line  from  the  49th  to  the  Northwest  Angle;  and  east- 
ivard  along  the  Rainy  River  as  far  as  Rainy  Lake. 

A  party  from  the  Canadian  Section  of  the  Commission  in  charge  of  ]\Ir. 
Chisholm  was  assigned  to  the  water  boundary  through  Haro  and  Juan  de  Fuca 
Straits  on  the  Pacific  Coast.  This  party  was  to  inspect  and  repair  the  reference 
monuments.  This  part  of  the  boundary  line  is  a  series  of  straight-line  courses 
and  the  positions  of  the  turning  points  are  controlled  by  reference  monuments 
and  lighthouses  along  the  shores.  The  boundary  runs  from  the  49th  Parallel 
in  the  middle  of  the  Gulf  of  Georgia  in  a  southerly  direction  through  the  islands 
and  Haro  Strait,  then  westerly  through  Juan  de  Fuca  Strait  to  the  Pacific  Ocean. 
A  small  boat  from  Shoal  Harbour  near  Sidney  was  chartered  and  operated 
by  the  owner,  who  also  provided  a  dinghy  for  landing  on  the  beaches.  Two 
men  were  engaged  for  the  work  of  repairing  the  monuments  and  clearing  brush 
from  in  front  of  them,  so  they  would  be  plainly  A'isible  from  the  water. 
The  following  lighthouses  and  reference  marks  were  inspected: 

East  Point  Lighthouse  on  Saturna  Island 

Patos  Lighthouse  on  Patos  Island 

Turn  Point  on  Stuart  Island 

Fairfax  Point  on  ^Moresby  Island 

Kelp  Reefs  Beacon  on  Kelp  Reefs 

Andrews  Bay  on  San  Juan  Island 

Pile  Point  on  San  Juan  Island 

Discovery  Lighthouse  on  Discovery  Island 

Iceberg  Point  on  Lopez  Island 

NcM'  Dungeness  Lighthouse  on  the  ^Mainland 

Fisgard  Lighthouse  on  Fisgard  Island 

Race  Rocks  Lighthouse  on  Race  Rocks 

Beechy  Head  on  VancouA'er  Island 

Sheringhara  Point  on  Vancouver  Island 

Pillar  Point  on  the  ^Mainland 
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Tatoosh  Lighthouse  and  Bonilla  Point  Reference  ^lark  were  nut  inspected 
as  tlie  boat  was  too  small  to  venture  to  the  west  end  of  Juan  de  Fuca  Strait. 
At  Tongue  Point  and  Angeles  Point  it  was  too  rough  to  land  and  inspect  the 
reference  marks. 

Connections  had  been  made  between  all  these  reference  marks  and  light- 
houses, and  the  first  order  triangulation  in  the  area,  by  the  United  States  Coast 
and  Geodetic  Survey  in  1942.  The  geograjihic  ])ositions  of  the  reference  marks 
and  turning  points  were  readjusted  on  the  1927  Ceodetic  Datum  during  the 
winter  and  the  new  values  are  listed  in  Mr.  Chisholm's  report. 

A  second  Canadian  party  in  charge  of  'Slv.  Mussel!  continued  maintenance 
work  on  the  British  Columbia-Alaska  section  of  the  boundary  along  the  Chilkat 
River  and  its  tributaries,  northwest  of  Skagway.  The  boundary  between 
British  Columbia  and  Alaska,  following  as  it  does  the  summits  of  the  snow 
and  glacier-covered  mountains  parallel  to  the  coast,  is  very  difficult  of  access. 
The  best  routes  of  approach  have  been  found  to  be  up  the  rivers,  which  cross 
the  line  on  their  way  to  salt  water.  The  navigation  of  these  Alaskan  rivers 
is  not  easy  and  can  be  successfully  done  only  by  experienced  boatmen. 

This  year  the  party  worked  along  the  Kelsall  River,  which  is  not  navigable, 
and  it  was  found  necessary  to  clear  out  a  pack  trail  for  about  14  miles  to  get 
men  and  supplies  up  to  the  line.  The  country  traversed  was  very  difficult; 
through  swamps  and  sloughs  along  the  lower  part  of  the  river  and  over  broken 
rocky  ground  along  the  u]:)per  part.  Two  bridges  had  -to  be  built  to  cross  and 
recross  the  river  when  it  became  impassable  on  one  side. 

Two  mules  were  used  to  do  the  heavy  packing  and  were  found  to  be  very 
useful.  On  account  of  the  rough  character  of  the  country  and  the  difficulty 
of  getting  men  to  stay  with  the  party,  less  work  was  accomplished  than  had 
been  planned.  Beyond  getting  the  trail  finished  as  far  as  the  boundary  area,  very 
little  Avork  could  be  done  on  the  line  itself.  Provision  has  been  made  for  com- 
pleting this  work  in  1948. 

MISCELL.\NEOUS 

In  November  the  District  Engineer's  Oflftce  of  the  Department  of  Public 
Works  at  Westminster  made  another  inspection  of  the  off-shore  range  mark 
on  the  west  side  of  Point  Roberts.  He  reported  no  further  change  in  the  settle- 
ment of  the  foundation  since  it  had  been  inspected  a  year  previously. 

During  the  year  many  requests  were  received  for  reports,  maps,  and 
other  information  regarding  the  boundary.  The  •  material  supplied  included 
the  following: 

A  set  of  the  maps  and  two  copies  of  the  report  on  the  Ontario-IVIinnesota 
section  of  the   boundary  to  the   Surveyor   General   of   Ontario. 

Forty  of  the  maps  of  the  same  section  to  the  Ontario  Department  of 
Lands  and  Forests  at  Port  Arthur. 

Special  plan  of  the  St.  Zacharie-Rockwood  highway  boundary  crossing, 
and  scenery  data  respecting  the  boundary  monuments  for  use  in  connection 
with  the  erection  of  a  new  Customs  Office  there. 

]\Iaps  of  the  Chiputneticook  Lakes  on  the  ]\Iaine-Xew  Brunswick  boundary 
for  the  use  of  the  Customs  Collector  at  Forest  City,  N.B. 

EXPENDITURE 

The  Vote  provided  in  the  1947-48  Estimates  for  the  International  Boundary 
Commission  (Canadian  Section)  was  $38.564,  and  the  expenditure  for  the 
fiscal   year   Avas   $35,835.76. 
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W.  B.  Xnni,  DIRECTOR 

All  the  basic  research  activities  of  the  Department  were  brought  under  one 
administrative  head  on  November  1,  1947.  The  Forest  Service,  which  was  a  main 
unit  of  the  former  Lands,  Parks  and  Forests  Branch,  was  brought  into  the  ]Mines, 
Forests,  and  Scientific  Services  Branch  with  retention  of  its  Bureau  status. 
The  Topographical  Survey  and  part  of  the  Map  Compilation  and  Reproduction 
Divisions  of  the  former  Mines  and  Geology  Branch,  and  the  Hydrographie 
Survey,  Geodetic  Survey,  and  Legal  Survey  Divisions  of  the  former  Surveys 
and  Engineering  Branch  are  now  the  Surveys  and  Mapping  Bureau  of  the 
Mines,  Forests,  and  Scientific  Services  Branch.  The  Dominion  Observatories 
and  Dominion  Water  and  Power  Bureau  are  now  Bureaux  of  the  Branch, 
having  been  transferred  from  the  former  Surveys  and  Engineering  Branch 
with  retention  of  their  Bureau  status.  The  status  of  the  Geological  Survey 
was  raised  from  that  of  a  Division  in  the  former  Mines  and  Geology  Branch 
to  a  Bureau  in  the  present  Branch.  The  status  of  the  Bureau  of  Mines  and 
that  of  the  National  Museum  of  Canada  were  not  affected  by  the  re-organization. 
The  Geographical  Bureau  was  established  on  June  5,  1947,  by  the  Cabinet  in 
recognition  of  the  important  contribution  that  can  be  made  by  geographers  in 
government  and  academic  spheres. 

The  eight  Bureaux  of  the  Branch  are  headed  by  the  following  officers: 
Geological  Survey  of  Canada —  G.  S.  Hume,  Chief. 
Bureau  of  Mines  —  C.  S.  Parsons,  Chief. 

National  Museum  of  Canada    —  F.  J.  Alcock,  Chief  Curator. 
Dominion  Forest  Service  —  D.  A.  !Macdonald,  Dominion  Forester. 

Surveys  and  Mapping  Bureau  —  F.  H.  Peters,  Chief. 

Water  and  Power  Bureau  - —  Victor  INIeek,  Controller  and  Cb.ief  Engineer. 

Dominion  Observatories  —  C.  S.  Beals.  Dominion  Astronomer. 

Geographical  Bureau  —  Trevor  Lloyd. 

This  consolidation  of  the  scientific  services  of  the  Department  was  effected 
with  little  disruption  of  any  of  the  main  activities  of  the  Branch.  However, 
limitations  in  available  space  have  prevented  the  bringing  together  of  units 
whose  staffs  are  engaged  in  closely  related  work. 

With  this  rearrangement  of  the  Department's  activities,  the  Branch  has  a 
broad  and  varied  field  of  endeavour.  Through  the  work  of  its  Geological  Survey 
and  Bureau  of  Klines  it  plays  an  integral  role  in  the  development  of  Canada's 
mineral  resources.  Its  Forest  Service  plays  a  corresponding  role  in  advancing 
scientific  knowledge  of  all  factors  relating  to  the  economics,  growth,  and  use  of 
Canadian  timber,  and  in  compiling  a  national  forest  inventory.  The  surveys 
and  maps  upon  which  the  investigation  and  develoiMnent  of  the  country's  natural 
resources  are  based  are  made  by  the  Branch. 

Ships  on  Canadian  coastal  and  inland  waters  rely  for  their  safety  on 
nautical  charts  and  other  standard  hydrographie  aids  to  navigation  furnished 
by  the  Branch.  Knowledge  of  the  natural  history  of  Canada  is  enhanced  by 
the  scientific  and  educational  activities  of  the  National  ]\Iuseum.  Geographical 
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data  on  Canada  and  on  foreign  areas  of  importance  to  Canada  are  collected  and 
made  readily  available  for  use  of  all  branches  of  the  Dominion  Government. 
Astronomical  and  geophysical  research  conducted  by  the  Branch  combine  funda- 
mental studies  of  the  laws  of  nature  with  more  immediately  practical  activities 
such  as  the  determinations  of  time,  and  the  application  of  astronomical  and 
geophysical  observations  to  such  diverse  problems  as  navigation,  economic 
geology,  and  building  construction  in  seismic  areas.  Acquisition,  analysis,  and 
publication  of  stream  flow  data  covering  the  whole  Dominion  is  a  responsibility 
of  the  Branch.  These  basic  data  are  used  in  connection  with  power  development, 
storage,  irrigation,  drainage,  flood  control,  domestic  water  supply,  and  various 
international  water  problems.  Rounding  out  its  activities  are  such  functions  as 
making  and  recording  legal  surveys,  and  producing  and  distributing  aeronautical 
charts  and  electoral  district  maps. 

Forestry  and  mining,  the  two  primary  industries  served  by  the  Branch, 
attained  record  outiuits  in  1947.  Mineral  production  was  valued  at  approxi- 
mately $624,000,000,  a  gain  of  $121,000,000  over  the  previous  year.  :\Ietal  pro- 
duction was  valued  at  $393,000,000  in  1947.  and  non-metallic  mineral  production 
at  $231,000,000.  Lumber  output  was  an  estimated  5,346.000  :\r.  board  feet,  and 
newsprint  was  approximately  4,447,000  tons. 

The  chief  contributing  factor  in  the  record  value  of  mineral  jiroduction  was 
the  general  price  rise  for  practically  all  ]-)rincipal  mine  products,  especially  the 
non-ferrous  base  metals.  Price  rises  were  largely  responsible  in  establishing  new 
output  value  records  for  copper,  zinc,  lead,  iron  ore.  coal,  natural  gas.  asbestos, 
gypsum,  peat  moss,  silica,  sodium  sulphate,  barite,  clay  products,  and  lime. 

The  price  increases  reflect  a  continually  increasing  demand  for  products  of 
the  mines.  Consumption  of  these  products  in  Canada  and  elsewhere  has  been 
rising  at  unparalleled  rates,  paced  in  Canada  by  an  industrial  growth  that  shows 
promise  of  continuing  well  into  the  future.  Reflecting  this  growth,  Canadian 
consumption  of  copper  rose  from  approximately  54.000  tons  in  1938  to  approxi- 
mately 110,000  tons  in  1947.  In  the  same  periods,  the  domestic  consumption  of 
crude  petroleum  and  coal  increased  approximately  200  per  cent  and  60  per  cent 
respectively.  The  marked  expansion  in  the  chemical  industries  during  and  since 
the  war  has  required  the  use  of  greatly  increased  tonnages  of  several  of  the 
industrial  minerals. 

Even  with  this  greater  domestic  consumption  of  mine  products,  Canada  in 
1947  exported  metals  and  minerals  in  the  raw  or  only  partly  manufactured 
state  valued  at  $345,305,000.  The  corresponding  value  for  1946  was  $273,852,000. 
Shipments  to  the  United  States  in  1947  were  valued  at  $157,454,000  an  import- 
ant factor  in  view  of  the  need  for  American  dollars.  Chief  metals  and  minerals 
shipped  abroad  in  1947  in  order  of  their  value  were  nickel,  aluminum  (made  in 
Canada  from  imported  ore)  copper,  asbestos,  lead,  zinc,  precious  metals,  iron  ore. 
coal,  and  gypsum. 

Developments  in  the  mineral  industry  in  1947  kept  pace  with  improvements 
in  production  and  exports.  Perhaps  the  foremost  of  these  developments  from 
the  viewpoint  of  public  interest  and  economic  importance  was  the  discovery 
of  crude  oil  in  the  Leduc  field  near  Edmonton.  By  the  end  of  the  fiscal  year 
this  field  was  producing  oil  at  the  rate  of  5,600  barrels  of  oil  daily  and  produc- 
tion was  increasing  rapidly.  In  fact  there  appeared  to  be  every  likelihood  that 
output  from  this  and  other  fields  in  Alberta  and  Saskatchewan  would  soon  be 
sufficient  to  meet  all  requirements  of  the  Prairie  Provinces  for  crude  oil.  At 
present  a  large  part  of  these  requirements  are  imported  from  the  LTnited  States. 

Exploration  for  oil  in  the  West  was  seldom  more  active  than  in  1947  and 
there  was  every  prospect  of  much  greater  activity  in  1948.     The  significance 
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of  such  activity  is  evident  from  the  fact  that  Canada  in  1947  imported  close 
to  69,000,000  barrels  of  crude  oil,  an  increase  of  more  than  60  per  cent  over 
1940.  Of  these  imports,  about  39,000,000  barrels  came  from  the  United  States 
and  most  of  the  remainder  from  Venezuela.  In  view  of  the  increasing  demand 
for  oil  in  the  United  States  it  seems  likely  that  Eastern  Canada  will  continue 
to  draw  more  heavily  upon  the  latter  source  or  on  Near  East  oil  if  this  should 
become  available  in  large  quantities  when  the  Trans-Arabian  pipelines  are 
completed. 

Removal  of  the  domestic  ceiling  prices  on  copper,  lead,  and  zinc  in  June, 
1947,  and  the  consequent  price  rises  stimulated  the  search  for  new  soiu-ces 
of  base  metals.  This,  coupled  with  the  improvement  of  labour  conditions, 
enabled  operators  of  properties  nearing  production  to  speed  up  construction 
work  on  mining  and  milling  plants.  Some  of  these  plants,  designed  to  handle 
upwards  of  2,000  tons  of  ore  daily,  will  likely  be  in  production  by  the  end 
of  1948.  No  major  discoveries  were  made  in  the  search  for  base  metals,  but 
considerable  knowledge  was  gained  by  exploration  companies  and  syndicates 
of  the  possibilities  of  outlying  areas  that  had  hitherto  received  little  attention. 

Gold  production  showed  no  marked  improvement  over  the  previous  year 
and  the  industry  continued  in  a  depressed  state,  the  result  mainly  of  rising 
costs,  labour  shortages,  and  the  fixed  price  of  gold.  Anxious  to  assist  the 
industrj^  over  the  present  emergency  because  of  the  important  position  it 
holds  in  the  Canadian  economy  and  its  significance  in  promoting  the  discovery 
of  other  metals,  the  Government,  near  the  close  of  1947,  introduced  a  Bill, 
cited  as  "The  Emergency  Gold  Mining  Assistance  Act".  It  was  designed  to 
encourage  a  greater  output  of  gold  by  assisting  the  producers  in  meeting  the 
higher  costs  of  production.  The  proposed  legislation  is  intended  more  particularly 
to  maintain  the  marginal  mines  in  operation,  and  thus  to  enable  them  to 
support  their  dependent  communities.  By  the  close  of  the  fiscal  year  the  Bill 
was  well  advanced  toward  Royal  Assent.  Officers  of  the  Branch  devoted  much 
of  their  time  to  preparing  basic  material  required  in  drafting  this  legislation. 

Shipments  of  iron  ore  from  the  two  operating  mines,  both  in  Ontario, 
amounted  to  1,919,366  short  tons,  a  new  record.  Of  this  amount  less  than 
one-fifth  was  used  in  Canadian  furnaces  and  the  remainder  was  exported  to 
the  United  States.  By  the  end  of  1947,  drilling  of  the  iron  ore  field  in  the 
Labrador-Quebec  boundary  region  had  proved  about  half  the  300,000,000  tons 
of  high-grade  ore  required  to  warrant  railway  construction.  An  important 
development  in  1947  was  the  discovery  of  bodies  of  manganiferous  hematite 
containing  6  to  10  per  cent  manganese  and  low  in  silica  like  the  rest  of  the 
hematite. 

The  production  records  set  by  several  of  the  industrial  minerals  and  the 
gains  over  1946  recorded  by  most  of  the  others  reflect  the  increasing  demands 
for  these  minerals  brought  about  by  Canada's  industrial  expansion.  Available 
information  indicates  that  the  industrial  minerals  industry  is  expanding  niore 
rapidly  at  present  than  is  any  other  phase  of  Canadian  industry.  Capital 
expenditures  on  plant  construction  and  on  equipment  for  mining  and  processing 
industrial  minerals  were  much  higher  in  1947  than  in  1946,  and  still  greater 
expenditures  for  these  purposes  are  anticipated  in  1948.  These_  new  plants 
and  plant  extensions  will  serve  two  main  purposes.  Their  production  will  help 
bridge  the  present  wide  gap  between  supply  and  demand,  and  the  modern 
facilities  that  will  be  available  will  better  enable  the  companies  concerned  to 
raise  the  quality  of  the  products  to  the  higher  standards  now  required  by  the 
chemical,  metallurgical,  and  construction  industries. 

The  Branch,  through  the  work  of  its  Geological  Survey  and  the  Bureau  of 
Mines,  continued  to  provide  valuable  guidance  and  assistance  to  all  phases  of 
mineral  development  throughout  the  Dominion.    The  57  parties  assigned  to  field 


MIXES,  FORESTS,  AXD  SCIENTIFIC  SERVICES  BRAXCII  21 

work  l)y  the  Geological  Survey  gave  particular  attention  to  gold,  base  metals, 
and  to  structures  in  which  oil  or  gas  might  occur.  Field  work  also  included  a 
reconnaissance  survey  by  aircraft  over  a  large  area  of  the  Arctic  region.  To 
enhance  its  services  to  mine  operators,  exploration  companies,  and  prospectors 
in  the  Northwest  Territories,  tlie  Survey  established  a  branch  office  at  Yellow- 
knife,  with  a  resident  geologist  in  charge.  To  keep  abreast  of  modern  techniques 
in  mineral  development,  it  established  a  geophysical  section  with  facilities  for 
research  and  field  experiment  with  specialized  equipment,  including  the  airborne 
magnetometer.  In  co-operation  with  the  National  Research  Council,  the  Survey 
made  several  experimental  flights  to  determine  the  practical  application  of  the 
magnetometer  to  geological  pr()!)l(>ms  and  to  prospecting.  It  is  ]-)lanned  to 
extend  this  field  of  endeavour  considerably  in  1948. 

The  Bureau  of  ]Mines  had  a  wide  range  of  investigations  under  way, 
designed  chiefly  to  aid  industry  in  ovei'coming  technological  and  economic 
problems,  and  to  further  mineral  development  in  general.  In  research  on  the 
treatment  of  refractory  gold  ores,  methods  were  devised  to  overcome  some  of 
the  difficulties  arising  from  the  presence  of  deleterious  minerals.  Such  ores  are 
being  found  more  frequently  in  Canada,  and  their  treatment  poses  difficult 
problems  requiring  much  further  research. 

Tests  and  other  work  clone  for  the  ceramic  industries  was  of  great  assist- 
ance in  aiding  them  to  cope  with  the  unprecedented  demand  for  their  products. 
A  laboratory  was  established  for  fundamental  research  on  ceramic  prf)blems. 
Recognizing  their  increasing  importance  in  the  Canadian  economy,  the  Bureau 
gave  a  greater  share  of  its  attention  to  the  industrial  minerals,  directing  its 
investigations  in  general  toward  the  beneficiation  of  low  grade  materials  anrl 
the  use  of  substitute  materials.  Research  resulted  in  the  commercial  develop- 
ment of  a  floor  tile  bonded  with  magnesium  oxysulphate  cement,  and  of  a 
flooring  composition  based  on  magnesium  oxychloride  cement  produced  from 
the  high  grade  magnesia  obtained  from  the  brucitic  limestone  deposit  near 
AVakefield,  Quebec. 

In  a  survey  of  Canadian  coal  mining  methods  initiated  during  the  year, 
the  Bureau  will  pay  particular  attention  to  the  effect  of  altered  mining  metliods. 
and  more  especially  of  increased  mechanization,  on  the  sizing  and  quality  of 
coals  produced.  In  the  field  of  combustion  engineering,  further  efforts  were 
made  to  improve  the  national  position  in  regard  to  domestic  fuels  by  investigat- 
ing the  possibilities  of  a  new  type  of  heater  developed  by  Bituminous  Coal 
Research.  Incorporated.  The  purpose  of  this  investigation  is  to  encourage  the 
greater  use  of  Canadian  bituminous  coals. 

Investigational  and  fundamental  research  was  continued  ])y  the  Bureau 
in  ferrous  and  non-ferrous  alloy  constitution,  production,  and  fabrication 
metht)ds.  Canadian  foundries  were  assisted  in  re-organizing  their  melting  opera- 
tions as  a  means  of  overcoming  the  shortage  of  suitable  pig  iron  and  quality 
scrap.  Good  progress  was  made  in  the  joint  screw  thread  research  program 
set  up  to  establish  an  international  standard  thread  form.  Preliminary  investi- 
gations were  under  way  to  develop  comparatively  cheap  processes  for  manufac- 
turing the  extremely  light  metal  lithium  and  the  corrosion-resistant  metal 
titanium. 

The  demand  for  forest  products,  both  for  domestic  use  and  for  export,  was 
exceptionally  strong  in  1947.  To  assure  adequate  supplies  for  domestic  needs, 
export  controls  were  continued  on  such  items  as  lumber,  poles,  veneers,  plywoods, 
pulpwood.  doors,  and  millwork.  The  control  of  prices  was  discontinued  in 
September,  however,  resulting  in  a  quick  stabilization  of  prices  at  levels  con- 
sistent with  the  increased  costs  of  production. 
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Losses  from  forest  fires  in  1947  were  the  lowest  in  20  years  and  merchant- 
able timber  losses  were  substantially  below  normal.  Yet  the  toll  from  fires 
was  not  light  considering  that  the  area  burned  was  613,000  acres.  Despite 
the  many  appeals  and  warnings  by  Dominion  and  provincial  authorities  and 
by  various  associations,  it  must  be  recorded  that  campers  and  smokers  were 
responsible  for  more  than  one-third  of  the  forest  fires  in  1947.  Losses  from 
insects  and  disease  continued  at  a  high  rate.  As  an  indication  of  the  extent 
of  these  losses,  it  may  be  noted  that  the  average  annual  loss  for  the  ten-vear 
period  1936-45  was  500,000.000  cubic  feet  of  usable  wood.  The  average' fire 
loss  for  the  same  period  was  353,547,000  cubic  feet. 

A  great  problem  confronting  Dominion  and  provincial  authorities  and  the 
forest  industry  is  management  of  Canada's  forest  domain  in  order  to  ensure 
a  sustained  yield.  The  Branch,  through  its  Forest  Service,  operates  five  forest 
experiment  stations  with  an  area  of  227  square  miles.  At  these  stations  the 
underlying  principles  governing  the  growth  of  forests  are  sought,  and  practical 
methods  of  management  are  tested.  Certain  problems  are  studied  on  a  nation- 
wide basis  directed  from  Headquarters;  many  others  are  of  regional  interest 
and  are  supervised  from  District  Forest  Offices.  The  purpose  is  to  keep  all 
forest  lands  in  continuous  production  and  to  obtain  the  highest  possible  volume 
of  high-quality  wood  in  a  short  period  of  time  at  a  reasonable  cost.  To  this 
end,  studies  are  made  to  determine  the  extent  to  which  logged  and  burned  areas 
are  regenerating,  and  to  develop  silvicultural  methods  of  cutting  which  will 
assure  better  results  than  those  now  attained.  Investigations  in  tree  breeding  seek 
the  selection  and  development  of  superior  strains  from  artificial  propagation. 
Other  studies  aim  to  speed  up  the  growth  rate  of  trees  by  thinning. 

Preliminary  results  from  regeneration  surveys  begun  in  1946  indicate  that 
the  regeneration  of  conifers  following  logging  is  usually  satisfactory  under  most 
conditions  in  Eastern  Canada.  However,  a  variation  in  regeneration  from  cast 
to  west  across  Canada  was  noted,  ajiparently  the  result  of  differences  in  climate 
and  topography  rather  than  in  logging  methods.  Most  important  of  the  forest 
management  projects  is  that  known  as  the  Green  River  Forest  ^Management  in 
New  Brunswick,  where  the  Branch  co-operates  with  the  Province,  the  Canadian 
Pulp  and  Paper  Association,  and  the  Dominion  Department  of  Agriculture  in 
managing  a  400-sf|uare  mile  tract  of  forest  on  a  sustained  yield  basis.  In  1947, 
an  additional  5,000-acre  research  block  was  laid  out  and  other  areas  were  marked 
for  selected  cutting. 

The  high  level  of  activity  in  the  wood-]5roducing  and  wood-using  industries 
resulted  in  greatly  increased  demands  on  the  services  of  the  Forest  Products 
Laboratory  at  Ottawa  and  of  the  Laboratory  at  Vancouver.  Since  the  war.  the 
Laboratory  at  Ottawa  has  experienced  increasing  demands  for  assistance  in 
connection  with  housing,  the  rehabilitation  of  public  utilities,  and  in  launching 
new  types  of  manufacture  based  on  war-time  experience.  Much  attention  was 
given  during  the  year  to  imorovine:  sawmilling  practices  and  to  closer  integration 
of  sawmills  and  pulp-mills  in  order  to  avoid  undue  waste.  The  rapid  expansion 
of  the  ])lywood  industry  introduced  many  problems  in  laminating  veneers  and 
in  using  new  synthetic  resins.  Keeping  ]-)are  with  the  demand  for  greater 
service,  the  facilities  of  the  Vancouver  Laboratory  were  expanded.  It  now 
operates  as  a  regional  research  unit  for  Western  Canada. 

The  use  of  air  photographs  in  surveying  the  forests  of  Canada  has  assmned 
special  importance  in  the  Branch's  forest  research  ])rograms.  An  opportunity 
to  combine  research  with  practice  has  arisen  in  forest  mapping  of  federally 
administered  lands  and  in  cases  where  mapping  is  done  in  co-operation  with  the 
provinces.  In  the  past  year  detailed  forest  maps  were  prepared  for  1.097  square 
miles  in  federally  administered  lands.     Plans  were  made  for  mapping  approxi- 
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mately  9,000  square  miles  on  the  eastern  slopes  of  the  Rocky  Mountains,  where 
a  special  area  has  been  set  aside  to  ensure  protection  of  the  forests  and  thus 
maintain  a  steady  flow  in  the  Saskatchewan  River. 

Emphasis  was  placed  on  further  advances  in  using  the  foi'cstry  tri-camera 
method  of  photography.  This  method  was  developed  to  establish  a  type  of  air 
photography  that  will  meet  the  special  needs  of  the  forester  for  maximum  forest 
detail  at  minimum  cost. 

The  desire  to  bring  the  National  Museum  to  the  position  it  should  occuj^y 
among  scientific  and  cultural  institutions  was  brought  closer  to  fruition.  A 
number  of  additions  were  made  to  the  staff,  field  work  was  increased,  educational 
work  was  extended,  and  the  rotunda,  exhibition,  and  communication  halls  were 
redecorated.  Ethnological  investigations  on  the  North  Pacific  Coast  resulted 
in  the  collection  of  many  interesting  specimens,  and  in  obtaining  a  wealth  of 
information  on  the  folklore  and  artcraft  of  the  Haiflas.  A  field  study  was  made 
of  grazing  conditions  in  the  Mackenzie  Delta  Reindeer  Reserve,  and  a  botanical 
survey  was  made  of  the  east  shore  of  James  and  Hudson  Bays  from  Fort  George 
to  Great  Whale  River. 

Records  maintained  by  the  Water  and  Power  Bureau  show  that  in  1947 
new  hydraulic  installations  totalled  178,800  h.p.,  bringing  the  installed  capacity 
of  all  plants  in  Canada  to  10,491,000  li.n.  Central  electric  stations  comprise 
more  than  90  per  cent  of  this  capacity.  Estimates  by  the  Bureau  of  the  water 
power  resources  of  Canada  give  40,124,000  h.p.  at  ordinary  six-months  flow, 
which  would  allow  for  a  commercial  installation  of  about  52,000.000  h.p.  On 
the  basis  of  ordinary  minimum  flow  the  estimate  is  25,723,000  h.p.  The  urgency 
of  several  special  investigations  and  new  demands  for  information  arising  from 
a  marked  increase  in  the  planning  of  new  power  developments  continued  to 
strain  the  facilities  of  the  Bureau.  Projects  requiring  special  attention  included 
a  reconnaissance  water-power  survey  of  the  upper  Snare  River,  Northwest 
Territories,  to  determine  the  possibilities  of  developing  power  to  serve  the  Indin 
and  Courageous  Lakes  areas  where  metal  discoveries  are  being  explored. 
Investigations  on  behalf  of  the  International  Columbia  River  Engineering  Board 
for  the  International  Joint  Commission  were  continued.  These  investigations  are 
conducted  in  the  interests  of  domestic  water  supply  and  sanitation,  navigation, 
water  poM'er,  flood  control,  irrigation,  reclamation  of  wet  lands,  and  other  such 
beneficial  purposes. 

The  Surveys  and  Map])ing  Bureau  had  32  topographical  jiarties  in  the  field 
making  original  surveys  for  ground  and  air  mapping  for  use  in  developing 
mineral,  agricultural,  and  other  natural  resources.  Expansion  of  staff  to  handle 
the  large  commitments  for  toiiograjihical  work  M'as  seriously  delayed  by  lack 
of  adequate  oflSce  space  and  diflficulty  in  obtaining  suitable  field  officers.  Tlie 
Bureau  made  substantial  progress  in  re-charting  a  number  of  important 
Canadian  harbours  and  coastal  areas.  The  addition  of  a  small,  well-equipped 
hydrograjihic  vessel  gave  considerable  impetus  to  hydrographie  ojierations  off  the 
Pacific  Coast.  A  specially  designed  hydrographie  launch  facilitated  the  charting 
of  Great  Slave  Lake.  Triangulation  operations  by  the  Bureau  progressed 
favourably  toward  providing  control  in  the  potentially  important  mineral  area  in 
western  Quebec  and  at  intervals  along  the  contemplated  boundary  between 
Quebec  and  Labrador.  Other  o]:)erations  to  provide  immediate  or  future  control 
for  mapping  anrl  surveys  in  Ontario.  Alberta,  and  Yukon,  were  extended.  The 
Bureau  made  legal  surveys  of  airfields  at  Norman  Wells,  Fort  Simpson,  and  Fort 
Resolution  in  the  Northwest  Territories,  and  the  legal  sun-ey  of  the  Alaska 
Highway  was  completed  to  the  Yukon-Alaska  boundary.  Field  work  was  com- 
pleted on  the  survey  of  the  most  northerly  170  miles  of  the  Ontario-Manitoba 
boundary  between  Echoing  River  and  Hudson  Bay. 
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A  seismic  survey  of  the  Canadian  Shield  was  started  by  the  Dominion 
Observatories  with  the  setting  up  of  control  stations  at  various  centres  in  Ontario 
and  Quebec. 

In  co-operation  with  the  R.C.A.F.,  major  efforts  were  made  by  the  Observa- 
tories to  extend  the  network  of  magnetic  stations  in  the  Arctic,  specificallv  to 
more  accurately  locate  the  North  Magnetic  Pole.  Observations  indicate  that 
the  Pole  is  located  in  the  northern  part  of  Prince  of  Wales  Island,  having  moved 
north  and  west  approximately  200  miles  from  the  point  located  by  Ross  in  1831. 
Networks  for  gravity  and  magnetic  observations  were  established  in  southern 
New  Brunswick  to  fill  in  gaps  in  previous  work,  and  to  investigate  further  the 
relation  between  geophysical  results  and  the  geology,  as  revealed  by  recent 
studies.  Similar  networks  were  established  in  the  mining  areas  of  northern 
Ontario  and  western  Quebec. 

The  Geographical  Bureau  started  to  function  in  October,  1947,  and  con- 
centrated must  of  its  efforts  on  compiling  data  on  Northern  Canada.  A  senior 
officer  of  the  Bureau  made  a  northern  reconnaissance  flight  in  mid-winter  in 
which  he  visited  Churchill,  Baker  Lake,  and  settlements  in  ^Mackenzie  Valley 
as  far  north  as  the  x\rctic  Coast.  Details  were  worked  out  and  staff  was  selected 
for  eight  field  parties  to  work  in  Northern  Canada  during  the  summer  of  1948. 

Administration  of  the  unit  responsible  for  producing  secret  naval  equipment 
for  the  Naval  Services  was  transferred  from  the  Director's  Office  to  the  Bureau 
of  Mines.  This  activity  was  curtailed  to  a  large  extent  by  delays  in  completing 
the  building  in  which  it  is  to  be  housed. 


BUREAU  OF  3IINES 

The  functions  of  the  Bureau  of  ^Nlines  implement  a  major  portion  of  the 
interest  of  the  Federal  Government  in  Canadian  mineral  development.  It  is  the 
agency  of  Government  primarily  concerned  with  the  technological  problems  of 
the  mineral  industry.  Its  tests  and  research  work  on  radioactive  ores  and  its 
investigation  of  the  metallurgical  problems  encountered  at  Chalk  River  brings 
the  Bureau  into  close  association  with  atomic  energy  development  in  Canada. 
It  also  investigates  the  entire  field  of  mineral  economics,  and  administers  the 
Explosives  Act. 

Canada's  great  industrial  expansion  and  the  role  the  Dominion  plays  in 
supplymg  a  large  share  of  the  rising  world  demand  for  mine  products  makes  the 
maintenance  of  a  strong  mineral  economy  imperative.  For  reasons  of  defence, 
also,  the  mineral  economy  must  be  kept  strong.  Canada's  capacity  to  do  so 
depends  largely  upon  the  practical  application  of  research-acquired  knowledge 
to  the  treatment  of  all  types  of  ores  found  in  Canada,  to  the  fabrication  of  metals, 
and  to  the  uses  of  all  mine  products.  As  the  central  agency  for  this  type  of  work 
tlie  Bureau  is  charged  with  a  heavy  responsibility. 

Thus,  Canada's  mineral  supply  is  high  among  the  considerations  of  the 
Bureau  and  received  much  attention  during  the  year.  Canada's  position,  although 
strong  in  most  of  the  principal  metals  and  minerals,  is  unfavourable  in  several 
others.  Some  of  these  deficiencies  eventually  may  be  remedied  by  new  finds,  by 
developing  marginal  and  low-grade  deposits,  by  improving  present  techniques 
of  operation  and  treatment,  and  by  developing  substitute  materials. 

One  of  the  greatest  needs  of  the  country  is  an  adequate  domestic  supply  of 
oil.  Canada  imports  about  90  per  cent  of  her  oil  requirements,  and  these  imports 
increased  from  34.244.600  barrels  in  1938  to  68.446.700  barrels  in  1947.  The 
conversion  of  bitumen,  coal,  and  other  raw  materials  to  liquid  fuels  is  the  most 
promising  method  of  eventually  solving  this  problem.  To  this  end,  the  Bureau 
has   already  done  considerable  experimental  work  on  a  laboratory  scale.    To 
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obtain  further  data  on  i)ussible  yields  from  these  raw  materials,  it  took  steps 
during  the  year  toward  installing  hydrogénation  apparatus  for  work  on  synthetic 
fuels  at  pressures  up  to  20,000  pounds  per  square  inch.  Data  obtained  from  use 
of  this  equipment  will  also  guide  the  design  of  such  commercial  units  as  industry 
may  eventually  establish.  The  technical  and  economic  problems  involved  in 
commercial  production  will  provide  a  basis  for  research  well  in  advance  of 
large-scale  development. 

Canada  also  imports  approximately  two-thirds  of  her  coal  requirements.  This 
is  necessitated  mainly  by  the  geographical  distribution  of  deposits  in  relation  to 
the  principal  markets.  By  constant  investigation  of  technological  problems,  the 
Bureau,  in  co-operation  with  industry,  has  done  much  toward  expanding  the  use 
of  Canadian  coals.  Much  remains  to  be  done.  The  Bureau  imdertook.  during 
the  year,  a  comprehensive  survey  of  Canadian  coal  mining  methods  with  the 
overall  objective  of  acquiring  knowledge  useful  to  industry  in  lowering  costs 
and  increasing  production. 

Other  important  minerals  in  short  supply  are  manganese,  vanadium, 
chromium,  cryolite  used  in  the  production  (d'  aluminium,  tin,  quartz  crystals  having 
the  required  physical  properties,  and  certain  fertilizer  minerals.  Continuous 
investigation  of  the  problems  bearing  upon  these  deficiencies  is  maintained  by 
the  Bureau. 

Industrial  minerals  are  becoming  increasingly  important  to  the  Canadian 
economy.  Great  quantities  of  these  minerals  are  used  in  Canada's  expanding 
chemical  and  construction  industries.  Larger  quantities  will  be  required  as  this 
expansion  gains  momentum.  Recognizing  this,  the  Bureau  gave  increased  atten- 
tion to  these  minerals.  Its  investigations  are  directed,  in  general,  toward  the 
beneficiation  of  low-grade  materials  to  bring  them  up  to  the  rigid  specifications 
now  required;  the  development  of  industrial  processes  to  use  the  more  abundant 
lower  grade  materials;  the  use  of  substitute  minerals;  and  development  of 
synthetic  products  from  basic  raw  materials  in  ample  supply.  In  all  cases  a 
great  deal  of  research  is  required  and  as  there  is  always  a  period  of  unsettle- 
ment  involved  in  any  major  change  of  processing,  it  is  imperative  that  this 
research  proceed  while  industry  is  still  assured  of  its  normal  supplies  of  raw 
materials  from  either  domestic  or  foreign  sources. 

The  Bureau's  work  greatly  assisted  the  Canadian  ceramics  industry  in 
coping  with  an  unprecedented  demand  for  its  products.  The  operations  are 
seldom  large  enough  for  the  companies  to  maintain  the  staff  and  equipment 
necessary  for  scientific  investigation  of  their  raw  materials  and  products. 

In  the  physical  metallurgy  field,  Canadian  manufacturers  of  metal  products 
used  the  Bureau's  services  to  advantage  in  solving  vital  technical  and  economic 
problems.  Shortages  of  materials  created  numerous  problems  for  tlie  Bureau. 
Canadian  ferrous  foundries,  for  example,  faced  serious  operating  difficulties, 
particularly  in  the  grey  iron  foundries,  because  of  the  shortage  of  suitable  pig  iron 
and  quality  scrap.  The  Bureau  assisted  greatly  in  modifying  the  melting 
procedures  that  enable  the  foundries  to  produce  good  sound  casting. 

Studies  of  the  behaviour  of  new  magnesium  alloys  when  specific  additions 
of  certain  other  metals  were  made  to  magnesium  led  to  the  development  of  a 
promising  new  magnesium  casting  alloy  containing  six  per  cent  zinc  and  one 
per  cent  zirconium. 

A  long-term  research  project  in  conjunction  with  the  National  Research 
Council  made  considerable  headway  in  developing  new  and  superior  alloys 
capable  of  withstanding  extremely  high  temperatures.  This  work  may  lead  to 
more  efficient  and  more  powerful  gas  turbine  jet  engines. 

Preliminary  tests  were  under  way  to  develop  comparatively  cheap  processes 
for  manufacturing  the  extremely  light  metal,  lithium,  and  the  corrosion-resistant 
metal,  titanium. 
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The  work  on  radioactive  ores,  begun  in  1945  as  an  advisory  service  to  the 
Crown-owned  Eldorado  mine  at  Great  Bear  Lake,  was  originally  handled  by  a 
staff  of  two  scientists.  It  has  since  expanded  so  rapidly  that  30  scientists  and 
technicians  are  now  employed,  and  a  further  enlargement  of  staff  may  soon  be 
necessary.  Expanding  activities  necessitated  establishment  of  the  Radioactivity 
Section  in  1946,  with  a  highly  qualified  scientist  in  charge. 

At  first  most  of  the  work  was  on  Eldorado  ores.  ]\Iore  recently,  however, 
prospecting  for  radioactive  ores  has  increased  greatly,  and  much  of  the  test  work^ 
particularly  on  ore  concentration,  has  been  on  samples  sent  in  by  prospectors 
from  various  parts  of  the  Dominion. 

The  work  of  the  Section  is  divided  into  three  groups:  Ore  Dressing  and 
Extractive  Metallurgy,  Radiation,  and  Chemical  Laboratory.  The  Ore  Dressing 
group  is  chiefly  concerned  with  improving  the  recovery  of  radioactive  ores. 
Improved  methods  developed  in  the  Bureau  are  proving  successful  in  practice. 
The  Radiation  group  has  been  giving  particular  attention  to  the  problem  of 
accurate  analysis  of  the  radioactivity  of  ores  and  ore  products  by  chemical  and 
physical  methods.  Reliable  methods  have  been  worked  out  which  are  now  in  use. 
The  Chemical  group  makes  chemical  analyses  of  test  products  and  field  samples. 

The  Section  maintains  contact  with  similar  research  groups  in  Great  Britain, 
the  United  States,  and  South  Africa,  through  exchange  of  confidential  reports 
and  information  and  by  personal  visits.  It  supplies  standard  samples  of  uranium 
to  a  selected  list  of  outside  laboratories. 

In  administering  the  Explosives  Act,  much  emphasis  was  placed  on  safety 
measures  in  handling  explosives  in  hope  of  reducing  the  frequency  of  accidents  to 
children.  As  one  step  in  this  direction,  a  ban  was  placed  on  the  retail  sale  of  sky 
rockets  by  removing  them  from  the  list  of  fireworks  classed  as  "shop  goods". 
Benefits  arising  from  this  prohibition  were  reported  from  several  centres.  Studying 
the  fire  and  explosion  hazard  in  handling  and  storing  ammonium  nitrate 
fertilizer,  the  Bureau  acquired  sufficient  data  to  indicate  that  only  extremely 
large  masses  can  lead  to  propagation  of  detonation.  Railways,  harbour  boards, 
and  all  those  responsible  for  transport  matters  have  an  interest  in  this  investiga- 
tion, especially  in  view  of  the  great  increase  in  sales  of  the  commodity  since  the 
war.  Jhe  investigation,  a  co-operative  effort  with  the  National  Research 
Council,  is  endeavouring  to  determine  the  mechanism  of  conditions  favourable 
to  explosion,  and  much  remains  to  be  done. 

The  systematic  stock-taking  of  Canada's  mineral  resources,  begun  by  the 
Bureau  shortly  after  the  war.  was  continued.  Canada's  industrial  growth  and 
increasing  importance  in  international  affairs  in  which  questions  of  mineral 
supply  often  come  to  the  forefront,  emphasize  the  need  for  such  an  inventory. 
Its  value  will  become  increasingly  apparent  as  world  shortages  of  the  principal 
metals  and  minerals  occur.  The  inventors-  was  used  extensively  by  the  Bureau 
during  the  year  in  supplying  information  of  strategic  importance  to  the  Defence 
Research  Board  and  the  Defence  Services. 

Speci.\l  ^Iixeral  Projects 

Yukon  Coal  Company  Açirpeyyif-nt. — Increased  mining  activities  in  Yukon 
gave  rise  to  the  problem  of  supplying  the  mining  properties  with  fuel.  Exhaustion 
of  readily  accessible  supplies  of  wood  for  fuel  and  the  increasing  cost  of  this  fuel 
greatlv  hampered  development  of  Yukon's  mineral  resources.  Operators  indicated 
that  they  were  prepared  to  develop  a  deposit  of  coal  acquired  at  Tantakis 
Butte,  near  Carmacks.  and  produce  coal  for  the  general  benefit  of  Yukon, 
if  the  Government  would  loan  funds  to  equip  and  bring  the  mine  into 
production.  Examination  of  the  deposit  by  a  geologist  of  the  Department  and 
by  a  consulting  engineer  retained  for  the  purpose,  indicated  that  good  quality  coal 
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should  be  available  for  long-term  requirements  of  Yukon  and  could  be  mined  at 
reasonable  cost.  It  was  recognized  that  considerable  expenditure  would  be 
entailed  in  getting  the  mine  into  production,  and  that  a  slowly  developing  coal 
market  would  not  ensure  an  immediately  profitable  operation.  Accordingly  the 
Department  entered  into  an  agreement  July  10,  1947,  with  the  Yukon  Coal 
Company,  Limited,  to  advance  the  Company  funds  not  in  excess  of  $300,000 
to  develop  and  operate  a  colliery  or  collieries  and  market  eoal.  The  funds  are 
repayable  by  a  royalty  on  production.  Administration  of  the  agreement  was 
assigned  to  the  Branch,  and  at  the  close  of  the  fiscal  year  advances  totalled 
$81,569.49.  Substantial  progress  was  made  in  opening  the  mine  and  preparing  it 
for  shipments  of  coal  during  the  1948  navigation  season. 

The  mine  is  on  the  Lewes  River,  a  branch  of  Yukon  River,  and  economical 
water  transportation  is  expected  into  the  Whitehorse,  Dawson,  and  !Mayo  markets. 
Expansion  of  transportation  facilities  beyond  the  present  fleet  of  steamboats  and 
barges  will  likely  be  needed  to  handle  the  coal  and  the  large  shipments  of  lead- 
silver  concentrates  being  brought  out  from  the  ^layo  area. 

Agreement  with  Abasand  Oih,  Limited.— This  agreement  was  entered  into 
during  the  war  because  of  the  urgent  need  of  obtaining  domestic  supplies  of 
petroleum.  War  appropriation  funds  were  used  to  remodel  and  enlarge  the 
Company's  bituminous  sand  plant  three  miles  from  Fort  ]\Ic^Iurray.  Alberta, 
and  to  operate  it  as  a  test  plant  to  tackle  the  various  problems  requiring  solu- 
tion for  utilization  of  the  bituminous  sand  as  a  source  of  petroleum  product. 
The  plant  for  separating  bitumen  from  the  sand  was  destroyed  by  fire  in  June, 
1945.  Under  an  agreement  of  sale  dated  November  1,  1946,  the  remaining 
facilities,  including  the  oil  refinery,  were  handed  over  to  the  Company,  but  it 
has  not  proceeded  with  development  of  the  bituminous  sand  because  of  large 
quantities  of  well  petroleum  becoming  available  from  Alberta  fields.  ^Moreover, 
exploratory  drilling  indicated  that  the  Horse  River  Reserve,  the  area  leased 
from  the  Dominion  Government  on  which  the  plant  is  located,  has  insufficient 
reserves  for  large-scale  operation.  Also,  if  further  development  is  undertaken 
it  is  likely  to  be  in  an  area  of  adequate  reserves  some  distance  north  of  Fort 
IVIc^Iurray.  For  these  reasons  the  Company  has  been  salvaging  the  plant  and 
other  facilities  before  serious  deterioration  sets  in.  Under  the  agreement  of 
sale,  the  Dominion  Government  receives  the  proceeds  from  rentals  of  equipment 
and  from  sales. 

Exploration  of  Deposits  of  Bitmninons  Sands. — Extensive  war-time  drilling 
by  the  Branch  in  the  bituminous  sand  area  north  of  Fort  ^NIcMurray  outlined 
a  4V-square  mile  area  of  bituminous  sand  estimated  to  contain  close  to  a 
billion  barrels  of  bitumen,  the  overburden  being  relatively  thin.  The  bitumen 
content  in  each  ton  of  sand  is  also  more  favourable  for  economic  development 
than  in  the  other  area  explored.  The  reserves  are  large  enough  to  produce  20,000 
barrels  per  day  for  more  than  100  years.  However,  much  research  and  test 
work  is  necessary  to  determine  suitable  extraction  and  refining  methods.  There 
is  also  the  question  as  to  when  economic  mining  of  the  sands  for  their  heavy 
low-grade  oil  content  will  become  feasible. 

In  the  meantime,  the  records  of  the  drilling  program  were  turned  over  to 
the  ^Mineral  Resources  Division,  which  was  preparing  the  results  of  the  drilling 
for  publication. 

Fluorspar  Agreements. — These  wartime  agreements  with  mining  operators 
were  for  the  production  of  fluorspar  from  the  ]\Iadoc.  Ontario,  area.  Repayment 
of  the  loan  to  H.  C.  jNIiller  was  completed  during  the  year.  The  only  loan  now 
outstanding  is  that  of  Fluoroc  Mines,  Limited,  successor  to  Trent  Mining 
Syndicate,  Limited,  made  in  1943  for  an  amount  of  less  than  $10,000.    During 
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the  fiscal  year  the  Company  shipped  fluorspar  from  the  Johnston  property  in 
Huntingdon  township,  Hastings  county,  and  a  small  amount  is  payable  to  the 
Government  from  the  proceeds. 

Former  Wartime  Oils,  Limited. — During  the  war,  the  Government  advanced 
funds  through  Wartime  Oils,  Limited,  for  the  drilling  of  22  wells  in  the  Turner 
Valley  area.  Alberta,  21  of  which  became  producers.  The  owners  repay  the 
Government  out  of  the  proceeds  of  production,  as  required  by  the  terms 
of  the  agreements.  At  the  end  of  the  fiscal  year  the  balance  of  loans  unpaid 
was  $1,204,382.17.  On  April  1,  1948,  the  Department  of  Reconstruction  and 
Supply  turned  over  to  the  Branch  the  administration  of  collections. 

MINERAL  RESOURCES  DIVISION 

The  Division  provides  information  on  all  matters  pertaining  to  mineral 
resources  and  their  economic  development  and  use.  It  also  investigates  problems 
of  a  technical  and  economic  nature  related  to  the  development  of  Canada's 
mineral  resources.  One  of  its  basic  functions  is  the  assembling,  correlating, 
tabulating,  recording,  and  indexing  of  new  mineral  data  and  related  data. 
These  data  are  received  from  many  sources,  and  are  added  to  the  large  mineral 
information  pool  accumulated  over  many  years. 

The  tremendous  drain  on  so  many  of  the  country's  ore  réservées  during 
the  war  emphasized  the  importance  of  taking  stock  of  available  mineral 
resources.  Such  stock-taking  required,  first  of  all,  the  consolidation  of  all 
information  available  in  Government  reports  and  files.  Much  of  the  required 
information  was  in  existence,  but  it  was  widely  scattered  through  innumerable 
publications  and  reports.  The  primary  move  in  establishing  a  mineral  resources 
inventory  was  the  setting  up  of  a  mineral  occurrences  index.  This  will  be  the 
base  for  assessing  the  mineral  potential  of  the  country,  including  ore  reserves 
and  possibilities  of  economic  development. 

During  the  year  a  large  proportion  of  the  significant  mineral  occurrences 
in  Canada  was  indexed.  All  provincial  mines  departments  were  visited,  and 
arrangements  were  made  to  exchange  information  on  new  mineral  discoveries 
and  the  development  of  mines  and  jiroperties  currently  being  investigated.  A 
number  of  engineers  visited  the  Division  to  make  use  of  information  provided 
in  the  index  of  occurrences.  In  addition,  a  number  of  inquiries  were  dealt  with 
by  correspondence. 

An  extensive  collection  of  maps  from  the  Public  Projects  Branch,  Depart- 
ment of  Reconstruction  and  Sup]ily,  was  transferred  to  the  Bureau  of  ]\Iines. 
These,  with  all  the  maps  of  the  Mineral  Resources  Division,  were  placed  under 
the  ^lineral  Inventory  Section.  The  collection  includes  all  Dominion  and 
Provincial  topographical  and  geological  maps,  and  provides  an  indispensable 
adjunct  to  the  mineral  index. 

Practical  use  of  this  accumulation  of  mineral  data  is  made  in  preparing 
special  reports  for  distribution  to  the  industry  and  in  preparing  articles  for 
publication.  It  is  used  in  making  studies  and  investigations  for  the  Govern- 
ment and  in  replying  to  numerous  inquiries.  These  inquiries  reflect  a  continued 
active  interest  in  mining  development,  particularly  in  the  fields  of  industrial 
minerals  and  metals.  There  were  approximately  2,600  inquiries  made  by  letter, 
400  more  than  in  the  preceding  year.  Prospectors,  mining  and  allied  industrial 
operators,  and  others  interested  in  Canada's  mineral  resources,  called  personally 
for  information  pertaining  to  mining  development,  mining  taxes,  and  markets 
for  minerals  and  mineral  products. 
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The  Chief  of  the  Division  acted  as  technical  adviser  to  the  Canadian 
representation  on  the  Combined  Tin  Committee,  which  allocates  the  short  world 
supply  of  tin.  He  attended  seven  meetings  of  the  Committee  at  Washington, 
at  which  Canada's  tin  allocations  were  determined.  Several  officers  serverl 
upon  various  inter-departmental  committees,  formed  to  consider  and  advise 
upon  national  and  international  problems  in  which  minerals  and  mineral 
products  were  involved. 

The  Division  is  divided  into  an  Industrial  Minerals  Section  and  an 
Economics  Section,  apart  from  the  Mineral  Resources  Inventory  and  the 
Records.     The  Library  of  the  Bureau  of  Mines  is  also  attached  to  the  Division. 

Industrial  Minerals  Section 

Industrial  minerals,  which  include  the  non-metallic  minerals,  sands,  clays, 
and  rocks,  are  among  the  essential  raw  materials  of  modern  industry.  They 
came  into  prominence  with  the  growth  of  the  chemical  industry,  in  which  they 
find  their  widest  application.  Their  importance  in  the  industrial  field  is  steadily 
increasing  as  the  chemical  and  metallurgical  industries  become  even  more  closely 
integrated  with  other  basic  industries  such  as  agriculture  and  construction. 
Without  cheap  and  abundant  supplies  of  these  minerals  modern  industry  could 
not  function  normally.  Investigations  into  the  occurrence  and  technolog\^  of 
industrial  minerals,  coupled  with  laboratory  research  into  their  beneficiation  and 
development,  with  the  primary  object  of  assisting  industry  in  general,  is  the 
function  of  the  Industrial  Minerals  Section.  Officers  of  the  Section  are  widely 
consulted  in  Canada  and  from  abroad  on  matters  pertaining  to  the  occurrence 
and  utilization  of  these  minerals. 

Information  is  gained  on  industrial  minerals  by  detailed  examinati(Mi  of 
occurrences,  by  studies  of  methods  of  production  and  utilization,  by  laboratory 
research,  by  correspondence,  and  by  studies  of  current  literature.  This  informa- 
tion is  made  available  to  industry  by  correspondence,  interview,  and  formal 
report. 

Because  many  industrial  minerals  have  a  wide  variety  of  uses,  some  of  which 
are  constantly  changing,  the  scope  of  activities  of  the  Section  is  very  broad. 
With  the  staff  available,  it  is  impossible  to  cover  adequately  all  phases  of  the 
work  in  any  one  year.  Thus,  special  attention  is  given  to  the  more  urgent 
problems.  In  1947,  emphasis  was  placed  on  the  production  of  fertilizer  minerals, 
and  on  minerals  and  products  used  in  the  construction  and  chemical  industries. 

Production  of  sufficient  food  to  supply  a  rai')idly  increasing  world  popula- 
tion is  a  problem  of  the  utmost  importance.  Agricultural  authorities  warn  that 
with  the  continued  exhaustion  of  food-producing  soils,  the  continuing  food  short- 
age is  the  greatest  single  threat  to  society.  The  annual  replacement  of  minerals 
removed  by  cropping,  grazing,  and  erosion,  is  one  of  the  chief  means  of  increasing 
food  production.  In  order  to  bring  information  on  Canadian  resources  of 
fertilizer  minerals  up  to  date,  field  studies  were  made  of  the  resources  and  produc- 
tion of  agricultural  limestone,  brucite,  magnesia,  phosphate,  nitrates,  sulphur, 
and  potash.  All  available  information  on  the  recent  discoveries  of  potash  in 
Western  Canada  was  compiled  and  presented  in  a  paper  read  before  The 
Canadian  Institute  of  Mining  and  Metallurgy  at  its  annual  meeting  in  Van- 
couver, April,  1948.  Studies  were  also  made  of  new  developments  in  manufactur- 
ing fertilizers  from  raw  materials  available  in  Canada.  Small  scale  laboratory 
experiments  were  conducted  to  determine  the  suitability  of  domestic  raw 
materials  for  these  new  products. 
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Work  on  construction  materials  included: 

1.  A  field  survey  of  the  supply  of  sand,  gravel,  crushed  rock,  rock  avooI, 
lime,  gypsum,  cement,  and  building  stone  in  Eastern  Canada. 

2.  A  study  of  the  production  of  roofing  granules  from  Canadian  slate  and 
rhyolite. 

3.  Initial  experiments  in  the  production  of  light-weight  aggregate  from 
slags  and  shales. 

4.  Research  on  rock  wool,  with  attention  being  concentrated  on  utilizing  new 
raw  materials  such  as  diopside  and  syenite.  Technical  assistance  was  alsQ 
given  to  a  number  of  producing  plants.  In  1947  the  production  of  rock  wool  in 
Canada  was  valued  at  approximately  $5,000,000. 

5.  The  continuation  of  work  begun  in  1946  on  a  study  of  magnesium  oxy- 
chloride  and  magnesium  oxysulphate  cements  made  from  Canadian  raw 
materials.  Small  areas  of  magnesium  oxychloride  cement  floor  were  laid  in  two 
industrial  plants  and  the  effects  of  heavy  plant  traffic  were  observed.  Research 
on  oxychloride  formulae  was  carried  on  in  the  laboratory  to  obtain  material 
for  a  report.  A  floor  tile  made  of  wood  waste  bonded  with  magnesium  oxy- 
sulphate cement  was  developed  in  the  Bureau's  laboratories  in  co-operation 
with  industry.    This  tile  is  being  manufactured  commercially. 

6.  Research  on  the  beneficiation  of  impure  gypsum  from  British  Columbia 
was  successfully  undertaken. 

The  basic  work  of  obtaining  data  on  the  industrial  waters  of  Canada  was 
continued.  Thirty-one  key  stations  for  sampling  the  Ottawa  River  watershed 
were  set  up  and  monthly  samples  were  obtained,  as  well  as  samples  at  low 
water  and  high  water.  Most  of  these  samples  were  analysed  and  a  compilatinn 
of  the  results  is  under  way.  A  mobile  laboratory  was  used  for  tests  that  had 
to  be  made  as  soon  as  the  samples  were  collected.  In  INIarch,  1948.  twenty-five 
similar  stations  were  set  up  in  southern  and  western  Ontario,  and  sampling 
Avas  discontinued  at  the  stations  in  the  Ottawa  watershed.  Information  is  also 
being  obtained  on  the  industrial  uses  of  water,  on  the  amounts  used,  and  on 
treatment  methods  employed  by  various  industries. 

Field  work  was  undertaken  on  anhydrite,  silica,  clay,  marl,  marble,  calcite, 
feldspar,  mica,  fluorspar,  nephcline,  syenite,  brucite,  magnesite,  graphite,  lithium 
minerals,  talc,  corundum,  cobalt,  and  molybdenite.  This  work  included  visits 
to  industrial  plants  engaged  in  producing  and  processing  the  various  minerals. 
Special  attention  was  paid  to  corundum,  for  which  a  good  demand  is  material- 
izing. It  is  hoped  that  if  certain  processing  difficulties  can  be  overcome,  pro- 
duction will  again  be  resumed  from  Canadian  deposits.  Extensive  laboratory 
tests  were  made  in  co-operation  with  industry  on  bulk  samples  of  corundum  ore 
from  the  Bancroft-Craigmont  area,  Ontario,  with  satisfactory  results.  A 
valuable  by-product  in  the  form  of  a  material  suitable  for  glass-making  is 
obtained  from  the  ore  by  the  method  of  treatment  employed  in  the  laboratory. 

Laboratory  work  was  undertaken  on  talc,  lime,  calcite,  diopside,  tremolite, 
diatomite.  clay,  marble,  and  limestone.  ]\Iuch  of  this  work  was  research  on  the 
beneficiation  of  low-grade  material  so  that  it  could  meet  industrial  specifica- 
tions when  high-grade  deposits  become  exhausted.  The  possibility  of  improving 
existing  methods  of  processing  and  utilizing  certain  industrial  minerals  was 
studied  and  work  was  undertaken  at  the  request  of  provincial  government 
organizations  on  many  samples  submitted  by  them. 

A  large  proportion  of  office  time  was  taken  up  with  correspondence  and 
consultation  with  the  representatives  of  industry  and  scientific  organizations,  in 
connection  with  the  occurrence  and  technology  of  the  minerals  in  which  they 
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specialize.  Services  were  also  rendered  in  examining  and  advising  on  numerous 
samples  of  industrial  minerals  submitted  for  identification  and  estimating  their 
economic  worth. 

The  following  technical  papers  were  prepared  for  publication: 
Prospectors'  Guide  for  Uranium  and  Thoriiun  Minerals  in  Canada. 
Potash  Discoveries  in  Western  Canada. 
Industrial  Minerals  in  the  National  Economy. 
Canadian  Water  Supplies  for  Industrial  Use. 

Annual  reviews  of  developments  in  connection  with  38  Canadian  minerals 
and  mineral  products  were  prepared  for  inclusion  in  "The  Canadian  ^Mineral 
Industry  in  1946". 

Economic  Sectiox 

This  Section  is  concerned  with  all  economic  questions  ):)ertaining  to  tlie 
development,  use,  and  conservation  of  Canada's  mineral  resources,  particularly 
the  metallic  mineral  resources.  Its  mineral  investigation  and  information  service 
is  used  freely  by  mining  and  related  industries,  by  Covernmcnt  departments,  and 
by  others  interested  in  the  economic  aspects  of  the  Canadian  mineral 
development. 

Gold  mining  is  the  one  depressed  major  division  of  Canada's  mining  industry. 
It  failed,  by  reason  of  rising  costs,  labour  shortages,  and  the  fixed  price  of  gold, 
to  make  any  real  progress  in  post-war  rehabilitation.  Because  of  the  special 
significance  of  the  gold-mining  industry  in  promoting  northern  development, 
the  Government  was  increasingly  conceined  with  assisting  the  industry  over  the 
present  emergency.  The  Economic  Section  devoted  much  time  and  attention  to 
studying  the  situation.  These  studies  included  a  field  examination  of  many  of 
the  gold  mines  of  Central  Canada,  and  the  preparation  of  data  for  the 
Government. 

Bill  7  (The  Emergency  Gold  ]Mining  Assistance  Act),  to  provide  assistance 
in  meeting  increasing  costs  of  producing  gold,  was  recommended  to  Parliament 
in  the  latter  part  of  the  year.  Following  this,  considerable  attention  was  given 
to  preparing  basic  material  for  drafting  the  regulations  necessary  to  administer 
the  assistance  effectively. 

Studies  were  made  of  possible  markets  for  the  coal  in  Yukon  Territory  in 
connection  with  a  proposal  to  re-open  with  Government  assistance,  the  coal 
mine  at  Tantalus  Butte;  of  the  possibility  of  producing  metallic  titanium  from 
the  ilmenite  deposits  of  Quebec;  of  the  economic  possibilities  of  producing 
electric-furnace  pig  iron  in  Canada;  of  mining  methods  employed  in  Canadian 
gold  mines  and  of  the  probable  economic  future  of  several  Canadian  mining 
camps. 

Annual  mineral  reviews  were  prepared  for  1946,  summarizing  noteworthy 
developments  for  each  mineral.  Other  engineers  of  the  Bureau  assisted  in  this 
work.  These  reviews  were  made  available  for  distribution  in  mimeographed 
form.  Substantial  progress  was  made  in  preparing  similar  reviews  for  1947.  and 
in  preparing  the  manuscript  for  the  fifth  edition  of  the  report,  "The  Mineral 
Industries  of  Canada".  The  latter  is  designed  to  present  a  concise  and  comprehen- 
sive statement  of  the  resources,  development,  and  utilization  of  each  Canadian 
mineral  of  economic  interest.  Each  successive  annual  review  will  bring  up  to 
date  the  data  on  any  given  mineral. 

Much  attention  was  given  to  mining  taxation  problems.  This  involved  pre- 
paring comments  and  opinions  on  behalf  of  the  Department  on  referrals  to  it 
from  the  Department  of  Xational  Revenue  on  matters  related  to  administering 
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special  tax  concessions  to  mine  operators.  The  three-year  income  tax  exemp- 
tion granted  to  corporations  operating  new  mines  was  the  most  notable  of  these 
referrals.  Fifteen  applications  for  such  exemption  were  referred  to  the  Section. 
In  addition,  submissions  were  prepared  in  co-operation  with  the  Chief  Geologist 
of  the  Department  for  the  Minister's  information  in  dealing  with  nine  appli- 
cations from  oil  companies  for  the  50  per  cent  tax  deduction  incentive,  provided 
under  Section  8  (lOj  Income  War  Tax  Act,  for  drilling  approved  deep  test  oil 
wells.  A  revision  of  the  Summary  Review  of  Dominion  Tax  and  Other 
Legislation  Affecting  Canadian  Mining  Enterprises  was  completed  with  the 
co-operation  of  tiie  Department  of  National  Revenue.  It  was  made  available 
in  mimeographed  form.  The  head  of  the  Section  served  as  Departmental  repre- 
sentative on  the  Business  Classification  Committee,  Excess  Profits  Tax  Act. 

Prospectors'  identification  cards  were  again  issued  with  the  assistance  of  the 
provincial  Departments  of  Mines  but  the  need  of  the  prospector  for  the  card  ended 
during  the  summer  with  the  ending  of  food  rationing.  This  project,  begun  in  1943 
to  assist  the  prospector  to  continue  active  prospecting  in  the  face  of  wartime 
food  rationing  and  labour  controls,  was  closed.  Only  580  cards  were  issued,  as 
compared  with  1,117  in  the  preceding  year. 

LlBR.\RY 

The  number  of  acquisitions  to  the  library  was  approximately  8,000,  chief!}' 
through  purchase  of  new  books  and  periodicals  required  for  new  fields  of  work 
being  undertaken  by  technical  members  of  the  Bureau.  Much  of  the  work  of 
the  library  had  to  be  curtailed,  however,  because  of  the  shortage  of  staff.  This 
applied  particularly  to  reference  work,  indexing,  circulation  of  periodicals,  and 
binding.  An  effort  was  made  to  keep  the  cataloguing  of  material  up-to-date,  with 
the  result  that  about  200  more  cards  were  added  to  the  catalogue  than  in  the 
previous  year. 

The  following  acquisitions  were  recorded: 

Books   and   pamphlets  ordered    323 

Bureau  of  Mine.s  leports  added    53 

Canadian   Government   documents    1.286 

British.  U.S..  and  Foreign  GovernniLMit  documents    1.698 

Scientific  societies 1.140 

ir'eriodicals 3,372 

Books  and  pamphlets  by  gift   175 

Total     8.047 

Periodicals  and  annuals  subscribed  for   243 

Number  of  volumes  bound    78 

Recorded    loans    5.198 

Cards   added   to   the  catalogue    961 

MINERAL  DRESSING  AND  METALLURGY  DIVISION 

MiNER.\L  Dressing  .\xd  Extr.\ctive  Metallurgy  Section 

The  efforts  of  mine  operators,  particularly  operators  of  gold  mines,  to 
combat  rising  production  costs  by  making  every  possible  improvement  in  their 
millflow  sheets,  contributed  largely  to  the  35  per  cent  increase  over  the  previous 
year  in  the  number  of  investigations  handled  by  the  Section.  Eighteen  of  the  48 
completed  investigations  were  on  gold  ores.  It  was  more  imperative  than  ever 
before  for  this  industry  to  watch  production  costs  closely,  and  ore  treatment  is  a 
major  item  in  these  costs.  By  using  the  results  of  the  test  work,  the  producing 
gold  mines  generally  were  able  to  report  higher  recoveries  and  lower  processing 
costs.  Other  companies  bringing  new  gold  properties  into  production,  or  with 
properties  nearing  production,  were  afforded  guidance  in  the  design  of  their 
flow  sheets  through  large  scale  tests  on  their  ores. 
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Long-needed  research  on  the  treatment  of  refractory  gold  ores  was  under- 
taken. Such  ores  are  occurring  more  frequently  and  their  treatment  poses  a. 
difficult  problem.  This  type  of  work  had  been  held  largely  in  abeyance  because 
of  the  pressure  of  more  urgent  work  and  the  difficulty,  until  recently,  of 
obtaining  properly  qualified  scientists.  Refractory  gold  ores  from  properties  in 
the  Northwest  Territories  and  in  the  Red  Lake  area  of  Ontario  received  chief 
attention.  These  ores  contain  lead,  arsenic,  and  antimony  minerals  that  have  a 
deleterious  effect  when  standard  milling  methods  are  used.  Research  has 
identified  several  of  these  minerals  and  their  effect  on  cyaniding  and  in  roasting 
prior  to  cyaniding.    Methods  were  devised  to  overcome  some  of  the  difficulties. 

Nineteen  of  the  investigations  completed  were  of  base  metal  ores,  of  which 
some  were  of  prospects  seeming  to  have  mine-making  possibilities;  some  were 
of  properties  with  large  ore  bodies  where  the  companies  concerned  are  engaged 
in  erecting  milling  plants  so  that  full  advantage  may  be  taken  of  present  metal 
prices  and  the  ever-increasing  demand  for  metals;  and  others  were  of  properties 
that  were  closed  when  prices  were  below  present  levels.  All  this  test  work 
reflects  a  great  upswing  of  activity  in  base  metal  areas  throughout  Canada. 
Much  of  it  concerns  complex  ores,  which,  in  some  cases,  require  the  development 
of  new  techniques  for  their  treatment. 

Some  of  the  companies  used  the  facilities  of  the  Bureau  to  carry  out  their 
own  research.  One  of  these  companies  proved  the  technical  feasibility  of 
electric  furnace  smelting  of  lead  concentrate  to  produce  lead.  These  experi- 
ments showed  that  slags  can  be  obtained  from  the  electric  furnace  that  have  a 
lower  lead  content  than  is  the  rule  in  lead  blast  furnace  practice.  However, 
this  test  work  was  for  a  particular  case.  The  electric  furnace  smelting  of  lead 
is  not  likely,  in  the  near  future,to  replace  standard  blast  furnace  practice,  except 
in  scattered  cases  where  the  economic  factors  are  favourable. 

The  production  of  titanium  dioxide  from  Quebec  ilmenite  ores  was  the  goal 
of  another  company  conducting  its  test  work  in  the  Bureau.  There  has  been  a 
world  shortage  of  titanium  and  its  compounds  for  metallurgical  and  pigment 
use,  but  to  date  there  has  been  little  development  of  Canadian  deposits.  The 
largest  potential  Canadian  source,  now  receiving  active  attention,  is  the 
recently  discovered  Allard  Lake  deposits  on  the  Gulf  of  St.  Lawrence  in  Quebec. 
One  of  these  deposits,  discovered  in  1946,  is  of  unusually  large  dimensions. 

The  shortage  of  scrap  iron  and  the  high  prevailing  price  has  turned  atten- 
tion to  the  economic  feasibility  of  using  sponge  iron  as  a  substitute  for  high 
purity  scrap.  A  committee  of  the  Ontario  Research  Commission,  on  which  the 
Bureau  is  represented,  has  been  studying  the  problem.  Beneficiation  tests 
were  made  by  the  Bureau  on  a  carlot  sample  of  lower  grade  ore  from  the 
Steep  Rock  iron  deposits  in  western  Ontario.  Much  further  work  will  be 
required  before  definite  conclusions  can  be  reached. 

Spodumene,  base  raw  material  of  lithium  and  alloys,  and  of  many  lithium 
salts,  was  prominent  in  the  work  on  industrial  minerals,  which  accounted  for 
10  of  the  completed  investigations.  Spodumene  and  other  lithium-bearing 
minerals  occur  in  Manitoba  and  other  sections  of  Canada,  but  the  deposits 
have  been  developed  to  only  a  limited  extent.  New  important  uses  for  lithium 
and  its  compounds,  developed  during  the  war,  are  now  in  general  use  in 
industry.  With  the  widening  markets  in  mind,  the  Manitoba  Government 
requested  full  investigation  of  a  carload  shipment  of  spodumene  from  the 
Cat  Lake  area.  Though  the  project  was  not  far  advanced  by  the  end  of  the 
year,  it  seemed  apparent  that  no  great  difficulty  would  be  experienced  in 
obtaining  a  fairly  high-grade  concentrate  with  an  economical  recovery. 

In  most  cases,  test  work  on  industrial  minerals  was  for  companies  plan- 
ning  to    bring  new   deposits   into   production    or   seeking   information   on   the 
suitability  of  products  for  present  or  new  uses. 
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Spectrographic  Laboratory 

The  spectrographic  laboratory  continued  to  render  special  services  for 
the  Bureau  of  Mines  Laboratories,  the  National  Research  Council,  the  Royal 
Canadian  ^Mounted  Police,  and  non-governraental  organizations.  These  labora- 
tories were  called  upon  to  carry  out  a  large  number  of  quantitative  determina- 
tions, many  of  which  involved  development  work. 

Improvements  were  made  in  spectral  excitation  apparatus,  and  in 
techniques  to  increase  the  range  of  application  and  accuracy  of  the  spectro- 
graphic methods.  As  an  example,  work  was  begun  on  replacing  the  photography 
of  spectral  lines  with  electronic  photo-multiplier  direct  reading  techniques. 
This  method  speeds  up  spectrographic  analysis  of  materials,  particularly  in  the 
field  of  impurity  trace  analysis.  This  latter  analysis  has  grown  in  importance 
in  proportion  to  the  increased  demand  for  high  purity  metals. 

In  this  manner,  the  spectrographic  equipment  has  provided  analyses  of  a 
wide  variety  of  samples,  with  speed,  reliability,  and  economy.  There  were 
L593  samples  analyzed,  678  quantitatively,  and  9L5  qualitatively.  This  work 
represents  5.506  photographic  spectral  recordings  from  which  62.170  element 
percentage  compositions  were  determined. 

Ceramic  Section 

This  Section  is  a  centre  for  industrial  and  fundamental  research  for 
industries  in  Canada  producing  and  using  ceramic  materials.  There  was  an 
unprecedented  demand  for  ceramic  materials,  particularly  those  used  in  the 
construction  industries,  .such  as  brick,  tile,  sewerpipe,  sanitary  ware,  and 
glass.  There  is  an  equally  strong  demand  for  refractory  materials  for  metal- 
lurgical furnace  linings,  boiler  linings,  and  cement  kilns,  and  for  ceramic  w^hite- 
wares  such  as  floor  and  wall  tile,  electrical  porcelains,  and  tableware.  To  cope 
with  these  demands,  the  ceramic  industries  must  keep  fully  abreast  of  scientific 
achievements  in  operating  their  plants  and  in  maintaining  the  quality  of 
products  at  the  highest  possible  standard.  The  main  function  of  the  Ceramic 
Section  of  the  Bureau  of  Mines  is  to  provide  this  scientific  service. 

The  laboratory  is  equipped  with  the  necessary  mills,  clay-working  equip- 
ment, kilns,  and  physical  testing  equipment  for  preparing,  firing,  and  examining 
ceramic  industrial  products.  The  equipment  also  provides  for  preparing  and 
testing  refractory  materials  of  all  kinds.  Raw  materials  or  manufactured 
products  are  submitted  to  the  laboratory  by  the  public  or  by  industrial  firms 
for  testing  and  evaluation.  Most  of  the  ceramic  industries  in  Canada  operate 
on  a  small  scale,  and  it  is  not  practical  for  them  to  maintain  the  staff  and 
equipment  for  the  scientific  investigation  of  their  products.  Thus,  the  Bureau 
of  INIines  provides  a  much  needed  centre  of  assistance  for  industrial  groups. 

A  program  of  fundamental  research  on  ceramic  problems  also  seemed 
advisable,  and  a  laboratory  was  established  during  the  fiscal  year  for  research 
on  high  temperature  phase  equilibrium  systems  as  applied  to  ceramic  problems. 
This  approach,  which  in  itself  is  a  branch  of  physical  chemistry,  deals  with 
the  underlving  reactions  that  take  place  when  common  earth  oxides  react 
together  at  high  temperature.  It  gives  insight  into  the  complex  reactions  that 
occur  in  firing  a  ceramic  body.  During  the  year,  work  was  carried  on  in  a 
system  involving  four  common  oxides,  namely,  lime,  magnesia,  alumina,  and 
silica.  The  purpose  was  to  study  the  reactions  involved  in  high  lime  magnesia 
clinker  of  the  type  produced  in  Canada,  and,  specifically,  to  determine  the 
effect  of  alumina^  on  such  compositions.  This  information  will  assist  manufac- 
turers by  indicating  the  range  of  favourable  and  unfavourable  alumina  contents, 
and  by  "indicating  the  effect  of  natural  spinels,  such  as  aluminous  chromites,  on 
refractorv  clinkers.  The  type  of  chromite  that  can  be  used  in  chrome-magnesite 
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mixtures,  and  the  amount  of  coal  ash  that  can  be  tolerated  in  firing  refractory 
clinkers  in  a  rotary  kiln,  (and  other  matters  of  interest  to  refractory  manu- 
facturers) can  be  inferred  from  the  results  of  this  study.  Some  of  the 
compositions  may  also  be  of  interest  to  manufacturers  of  rock  wool. 

A  similar  method  of  attack  is  planned  on  other  ceramic  problems  as  the 
need  arises.  Fundamental  research  of  this  kind  produces  rioorously  correct 
data  from  the  scientific  point  of  view  and  is  valuable  for  application  to  specific 
problems. 

Provincial  Governments,  clay  plant  operators,  and  individuals  interested 
in  clay  deposits  sent  in  174  clay  samples  for  commercial  evaluation  by  physical 
and  firing  tests.  Of  these,  104  were  from  British  Columbia,  14  from  Alberta, 
5  each  from  Saskatchewan  and  Manitoba,  10  from  Ontario,  11  from  Quebec, 
8  from  New  Brunswick,  12  from  Nova  Scotia,  and  5  from  Prince  Edward  Island. 
The  Department  of  Mines,  British  Columbia,  submitted  a  large  number  of 
samples  from  the  Fraser  River,  near  St.  George,  indicating  a  revival  of  interest 
in  the  kaolin  deposits  of  the  district.  These  clays  are  a  white-firing  refractory 
type  which  should  be  of  interest  to  western  whiteware  manufacturers.  A 
.short  manual  of  instructions  for  sampling  was  issued  and  is  available  for 
distribution.  This  publication  is  Memorandum  Series  No.  95  "The  Sampling 
and  Examination  of  Clay  and  Shale  Deposits". 

Testing  was  done  for  manufacturers  and  Government  organizations  inter- 
ested in  purchasing  refractories  for  large  installations.  For  example,  an 
Ontario  manufacturer  of  locomotive  boiler  arch  tile  was  advised  as  to  the 
causes  of  slag  attack  on  the  tile;  special  refractory  shapes  were  made  and  fired 
for  use  in  an  experimental  salt  furnace  in  Western  Canada;  and  tests  were  made 
on  a  plastic  refractory  material  and  a  bonding  fireclay  mortar  for  use  in  a 
boiler  generating  power  at  a  large  dry  dock  in  Quebec. 

Research  and  development  work  on  brucite  magnesia  refractory  brick,  an 
unique  Canadian  product,  for  use  in  high  temperature  metallurgical  furnaces, 
is  described  in  the  following  reports  issued  by  the  Bureau: — 

47-1  The  Effect  of  Grain-size  Variation  on  the  Properties  of  Refractory 
Brick  Made  from  Brucite  Magnesia. 

47-2  The  Effect  of  Lime-Silica  Ratio  on  the  Properties  of  Brucite  Magnesia 
Brick. 

These  reports  of  laboratory  investigation^  point  out  the  best  combination 
of  particle  sizes  and  the  most  suitable  composition  for  the  bonding  phase  to 
give  the  maximum  refractoriness.  This  information  is  of  value  to  producers 
and  users  of  brucite  in  extending  and  improving  its  industrial  utilization. 

Microscopic  examinations  and  identifications  of  75  samples  of  ceramic  and 
other  non-metallic  minerals  were  made  for  industry,  including  such  materials 
a9_  serpentine  waste  rock,  granite  building  stones,  clays,  nepheline  syenite, 
silica,  gypsum,  mica,  and  refractories. 

Much  of  the  work  of  the  Section  was  of  direct  and  immediate  aid  to 
industry.  As  a  result,  for  instance,  of  additions  indicated  by  laboratory  tests 
a  brick  manufacturer  in  Ontario  was  able  to  commercially  produce  buff-firing 
brick  from  a  red-firing  clay.  Tests  for  improving  the  pottery  body  and  glaze 
used  by  a  small  plant  in  Quebec  led  to  the  development  of  a  product  of  increased 
commercial  application.  Extensive  tests  on  the  use  of  slag  aggregate  conducted 
for  a  company  in  Nova  Scotia  gave  valuable  assistance  in  the  problems  of 
utilizing  a  waste  product. 

An  ofl^cer  of  the  Section  visited  34  ceramic  plants  in  northwestern  Ontario, 
Manitoba,  Saskatchewan,  Alberta,  and  British  Columbia,  examined  four  clay 
deposits,  and  sent  samples  to  Ottawa  for  laboratory  te.sts.     He  gave  technical 
assistance  and  advice  to  many  operators. 
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Physical  Metallurgy  Research  Laboratories 

The  research  and  development  facilities  of  these  Laboratories  enable  manu- 
facturers of  Canadian  metal  products  to  solve  their  technical  and  economic 
problems.  Investigation  and  fundamental  research  was  pursued  in  ferrous 
and  non-ferrous  alloy  constitution,  production,  and  fabrication  methods.  The 
urgency  of  this  work  required  wider  utilization  of  existing  facilities,  the  design 
and  construction  of  special  equipment,  and  the  installation  and  calibration  of 
new  apparatus.  Hence  the  Laboratories  possess  an  increasingly  wide  range  of 
modern  equipment  functioning  at  a  high  level  of  efficiency. 

Metal  production  is  gradually  losing  its  role  as  an  art  and  is  becoming  more 
and  more  of  a  science.  In  this  respect,  encouraging  progress  was  noted  in  the 
Bureau's  continued  extensive  study  of  the  casting  and  foundry  techniques  of 
ferrous  and  non-ferrous  alloys.  AVhenever  possible,  standard  procedures  were 
established  only  after  detailed  research  of  melting,  refining,  and  casting  prob- 
lems. This  is  especially  evident  in  the  work  done  in  co-operation  with  the 
magnesium  industry.  The  behaviour  of  nevr  magnesium  alloys  was  observed 
when  specific  additions  of  barium,  beryllium,  cadmium,  calcium,  cerium,  copper, 
lithium,  zinc,  and  zirconium  were  made  to  the  parent  metal  magnesium.  The 
result  was  the  birth  and  development  in  the  Bureau's  Laboratories  of  a  promis- 
ing new  magnesium  casting  alloy  containing  six  per  cent  zinc  and  one  per 
cent  zirconium. 

The  full  working  capacity  of  the  foundry  section  can  be  visualized  from  the 
fact  that  more  than  100  requests  for  advice  and  assistance  from  the  foundry 
industry  in  Canada  were  answered  in  1947.  In  addition,  wide  distribution  was 
made  of  prepared  information  memoranda  which  assessed  methods  of  using 
various  substitutes  for  normally  used  grades  of  pig  iron  and  coke. 

The  chief  concern  of  Canadian  iron  and  steel  foundries  was  to  obtain  suffi- 
cient pig  iron,  scrap,  and  metallurgical  coke.  Buying  pressure  forced  prices  up 
sharply,  particularly  in  the  scrap  industry  where  there  has  been  a  shortage  of 
supply  since  the  war.  Many  foundries  were  assisted  in  re-organizing  their 
melting  operations  to  use  scrap  where  pig  iron  was  scarce,  and  to  use  grades 
of  pig  iron  not  normally  used  by  iron  foundries.  There  was  an  increase  in  the 
number  of  requests  for  technical  aid  in  overcoming  problems  brought  about 
by  metallurgical  coke  and  scrap  iron  of  poor  quality.  In  some  cases,  the  trouble 
was  traced  to  the  presence  of  small  quantities  of  such  unusual  impurities  as 
aluminium  and  tin,  which  had  entered  the  cast  iron  in  poor  quality  scrap. 

Among  the  problems  presented  to  the  Bureau  by  the  steel  casting  industry 
were  those  of  melting,  gating,  risering,  and  heat  treating  carbon  and  alloy 
steels.  An  extensive  study  to  evaluate  the  performance  of  various  exothermic 
compounds  resulted  in  more  efficient  feeding  and  less  riser  or  return  metal, 
thus  increasing  the  overall  capacity  of  the  foundry. 

The  cleaning  phase  in  a  steel  foundry  is  one  of  the  most  expensive  opera- 
tions in  the  production  process.  "Witli  this  in  mind,  a  research  program  was 
conducted  for  the  Steel  Castings  Institute  of  Canada,  on  the  serious  problem  of 
metal  penetration  of  steel  core  sands. 

Most  foundry  sands  used  in  Canada  are  imported,  and  the  Bureau  co- 
operated in  developing  sources  of  Canadian  sands  by  examining  several 
promising  submitted  samples  to  determine  their  suitability  for  foundry  use. 

Assistance  was  given  Canadian  foundries  in  improving  their  methods  of 
sand  conditioning.  This  study  has  helped  to  eliminate  such  casting  defects 
as  hot  casting  cracks,  blows,  scabs,  buckles,  and  rat-tails,  thus  improving  casting 
quality  and  promoting  greater  efficiency.  In  the  case  of  rat-tails,  corrective 
measures  were  worked  out  which  have  provided  a  method  for  overcoming  this 
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defect.  Close  co-operation  on  this  subject  was  maintained  by  membership  in 
the  American  Foimdrymen's  Association  Committee  on  the  Physical  Properties 
of  Iron  Foundry  Moulding  Materials  at  Elevated  Temperatures. 

An  improved  disposable  (wax)  pattern  casting  machine  was  designed, 
built,  and  put  into  operation.  This  machine  was  patented  by  the  Bureau. 
Improved  pattern  pre-coating  methods  and  materials  were  developed. 

In  the  non-ferrous  field,  the  casting  of  alloys  and  foundry  techniques 
received  special  attention.  As  an  example,  to  aid  small  foundries,  the  refining 
of  aircraft  scrap  was  studied.  Another  project  was  initiated  to  investigate  the 
effect  of  the  centrifugal  casting  technique  on  the  properties  of  aluminium  and 
magnesium  alloys  in  particular.  This  work  is  being  studied  in  co-operation 
with  The  American  Foundrymen's  Association. 

Industry's  wide  interest  in  powder  metallurgy  resulted  in  several  investi- 
gations on  the  sintering  and  compacting  of  metal  powders.  The  powder 
metallurgy  technique  offers,  in  many  cases,  great  economy  in  producing  small 
machine  parts. 

In  co-operation  with  the  American  Society  for  Testing  Materials,  a  study 
was  begun  of  the  effects  of  temperatures,  speeds,  and  pressures  on  the  soundness 
and  mechanical  properties  of  pressure  die  castings. 

The  development  of  new  and  improved  alloys  for  use  at  elevated  tempera- 
tures received  considerable  research  attention,  specifically  in  the  Canadian  gas 
turbine  industry.  As  a  preliminary  aid,  an  advisory  committee  was  set  up 
within  the  Bureau  of  Mines  to  survey  and  assess  data  on  the  properties  of 
aluminium  and  magnesium  alloys  at  elevated  temperatures.  This  survey  helped 
in  planning  research  on  the  development  of  new  alloys  more  suitable  for 
temperatures  commonly  found  in  service. 

In  one  of  the  major  projects,  a  suitable  magnesium  alloy  is  being  developed 
for  components  of  the  gas  turbine  jet  engine,  where  only  moderately  elevated 
temperatures  are  experienced  and  a  saving  of  weight  is  sought.  In  another, 
considerable  success  was  achieved  in  developing  new  and  superior  alloys  capable 
of  withstanding  extremely  high  temi~)eratures  which  may  lead  to  more  efficient 
and  more  powerful  gas  turbine  jet  engines.  An  experimental  alloy  with  promise 
of  industrial  practicability  was  produced.  This  long-term  research  project  is 
carried  on  in  conjunction  with  the  National  Research  Council,  acting  through 
the  Associate  Committee  on  High  Temperature  Metals. 

Incidentally,  considerable  data  was  collected  for  the  Canadian  aircraft 
industry,  when  existing  and  recently-developed  light  alloys  were  compared  with 
respect  to  strength  and  hardness  at  temperature  experienced  in  service.  The 
critical  high-temperature  materials  used  in  building  the  first  successful  all- 
Canadian  gas  turbine  jet  engine  were  tested  in  the  Bureau's  physical  metallurgy 
laboratory  before  assembly  in  the  engine. 

Numerous  "post  mortem"'  metallurgical  investigations  were  performed  on 
metal  failures.  In  an  attempt  to  overcome  some  of  the  more  common  physical 
metallurgical  property  deficiencies,  an  extensive  research  project  was  started. 
For  example,  the  behaviour  of  metals  under  repeated  dynamic  loads  was 
studied  to  acquire  more  knowledge  of  the  physical  changes  associated  with 
fatigue,  the  factor  which  is  responsible  for  most  of  the  failures  in  moving  parts. 
A  better  understanding  of  the  progress  of  fatigue  would  lead  to  greater  effi- 
ciency in  industrial  design  and  more  economical  utilization  of  existing  materials. 
The  magnetic  properties  of  the  alloy  are  measured  and  their  relationship  to  the 
flow  of  the  metal  and  changing  internal  structure  are  determined.  Reports  on 
the  progress  made  were  prepared. 
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The  effect  of  shot  peening,  a  widely  used  method  oMncreasing  the  fatigue 
strength  of  components,  on  various  selected  steels  of  various  surface  finishes 
was  investigated.  The  service  life  of  mining  drill  rods  was  greatly  improved 
by  shot  peening  after  heat  treatment. 

Many  short  term  investigations  were  undertaken  involving  endurance 
tests  on  suspension  springs,  turbine  blades,  and  aircraft  cable,  and  the  stress 
analysis  of  piano  plates,  compressed  air  reservoirs,  and  high  temperature 
retorts. 

This  work  has  required  the  services  of  e.xpcrienccd  and  competent  personnel 
possessing  the  ability  to  manipulate  experimental  apparatus  to  the  best 
advantage.  Much  of  the  special  equipment  required  is  designed  and  constructed 
within  the  Bureau.  Examples  are:  improvements  in  the  design  of  the  X-ray 
spectrometer  to  increase  its  usefulness  in  diffraction  analysis  of  alloy  constitu- 
tion; calibration  of  fatigue  testing  machines;  and  experimental  extrusion  opera- 
tions in  the  metal  forming  laboratory.  Tlic  extrusion  press  was  in  successful 
operation  for  several  months  producing  aluminium  and  magnesium  shapes,  and 
brass  rods  and  tubes.  Improvements  in  welding  technique  were  made  which 
have  been  of  benefit  to  the  Armed  Services  in  fabricating  higher  strength 
aluminum. 

Work  in  the  Chemical  Metallurgy  Laboratoiy  was  devoted  largely  to 
research  in  methods  of  combating  corrosion  of  the  more  commonly  used 
metals,  and  to  developing  new  methods  of  producing  certain  rare  metals, 
particularly  those  whose  minerals  occur  in  Canada.  Research  was  conducted 
on:  methods  of  combating  the  corrosion  of  domestic  hot  water  tanks  and  steel 
marine  piling  by  determining  the  most  suitable  magnesium-zinc-aluminium 
alloys  for  the  cathodic  protection  of  steel;  methods  of  evaluating  the  corrosive 
properties  of  antifreeze  materials  for  motor  cars;  methods  of  protecting  certain 
types  of  aluminum  parts  from  corrosion  under  marine  conditions;  the  most 
satisfactory  material  for  inhibiting  the  cori'osion  of  magnesium  alloys;  and 
methods  of  producing  corrosion-resistant  power  cables  for  use  along  the 
sea-coast. 

Much  time  was  given  to  designing  and  installing  equipment  for  producing 
certain  rare  metals.  Preliminary  experiments  were  under  way  to  develop 
cheap  processes  for  manufacturing  the  extremely  light  metal  lithium  and 
the  corrosion-resistant  metal  titanium.  A  prominent  part  was  taken  in  the 
following  activities:  the  National  Research  Council's  Associate  Committee  on 
Corrosion  Research  and  Prevention,  the  purpose  of  which  is  to  further  research 
work  in  Canada  in  the  field  of  corrosion  prevention;  the  Corrosion  Sub- 
Committee  of  the  Atomic  Energy-  Project  of  the  National  Research  Council; 
the  Royal  Canadian  Navy  Committee  on  Corrosion  and  Fouling,  which  aims 
to  improve  the  resistance  of  metal  naval  equipment  to  marine  corrosion:  and 
the  Sub-Committee  on  Specifications  for  Fire-Fighting  Equipment  of  the 
Canadian  Government  Purchasing  Standards  Committee,  which  will  specify 
corrosion-resistant  materials  for  such  equipment. 

Numerous  representatives  of  other  countries  visited  and  exchanged  corre- 
spondence with  the  Laboratories,  thus  fostering  international  good-will.  An 
example  of  this  is  the  report  that  good  progress  was  made  in  the  joint  screw 
thread  research  program  set  up  to  establish  an  international  standard  thread 
form,  the  desirability  of  which  was  emphasized  in  the  recent  war  in  servicing 
Allied  equipment.  This  is  a  joint  project  in  collaboration  with  the  National 
Physical  Laboratory,  England;  the  National  Bureau  of  Standards  of  the 
United  States  of  America;  and  the  National  Research  Council  of  Canada. 
The  steels  selected  were  prepared,  heat  treated,  and  examined  mechanically 
and  metallurgically.     Quantities  of  each  material  were  sent  to  a  manufacturer 
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in  the  United  States  for  machining  the  agreed  thread  forms  by  standard  oom- 
mercial  methods.  The  initial  calibration  and  cross  checking  of  the  Bureau's 
fatigue  testing  machine  was  completed  in  preparation  for  the  next  phase  of 
the  work. 

Members  of  the  staff  continued  to  serve  as  consultants  on  matters  of  a 
metallurgical  nature  arising  at  the  Chalk  River  plant  of  the  National  Research 
Council.  Co-operative  research  carried  on  under  the  Atomic  Energy  Control 
Board  included  investigations  of  special  construction  materials  required  to 
withstand  severe  service  conditions. 

FUELS  DIVISION 

Problems  of  fuel  supply  in  relation  to  demand  were  well  to  the  forefront 
during  the  fiscal  year,  placing  added  importance  on  the  activities  of  the  Division. 
Its  survey  of  coal  mining  methods  in  Canada  undertaken  during  the  year;  its 
combustion  engineering  and  pressurized  combustion  investigations;  and  its 
attention  to  the  problems  of  jiroducing  synthetic  liquid  fuels  all  were  directed 
toward  the  long  range  goal  of  imi)roving  the  overall  fuel  economy  of  the  country 
by  promoting,  through  research,  the  wider,  and  more  efficient  use  of  Canadian 
fuels. 

Survey  of  Coal  Mining  Methods 

Efficient  mining  methods  are  important  in  lowering  costs,  obtaining  increased 
productivity,  and  conserving  the  country's  coal  resources.  ^Methods  of  under- 
ground mining  and  strip  mining  should  be  investigated.  The  survey  will  cover 
both  underground  and  strip  mining  methods,  and  particular  attention  will  be 
given  to  increased  mechanization  on  the  sizing  and  quality  of  coals  ])roduced. 
Problems  associated  with  the  underground  gasification  of  coal,  which  would 
have  its  greatest  application  in  steeply-dipping,  narrow  coal  seams  that  might 
otherwise  be  left  unmined  because  of  the  difficulty  and  cost  of  removing  the 
coal  will  be  studied. 

The  Division  studied  the  flame-proof  testing  of  electric  machines  used  in 
coal  mines  as  a  first  step  toward  the  eventual  adoption  of  a  country-wide 
flame-proof  standard  designed  to  minimize  explosion  hazards. 

A  mining  engineer  with  considerable  experience  in  coal  mining  operations 
in  England  is  in  charge  of  the  survey. 

Combustion   Engineering   Investig.\tions 

The  coal  industry  has  been  endeavouring  to  introduce  small  mechanically- 
operated  stokers  for  house  heating.  The  satisfactory  operation  of  such  units 
requires  a  supply  of  suitable  fuel  of  uniform  quality. 

The  Division  entered  into  a  co-operative  agreement  with  the  Stoker  Institute 
of  Canada  and  Bituminous  Coal  Research,  Incorjiorated  to  conduct  field  and 
laboratory  work  on  Canadian  and  imported  coals  used  in  stokers.  In  February, 
1948,  7  coals  and  23  operating  stoker  installations  were  studied  in  the  Toronto 
area  and  5  Nova  Scotia  coals  were  included  for  evaluation  purposes.  This  was  a 
continuation  of  an  investigation  of  65  coals  and  30  operating  stoker  installations 
in  the  Montreal,  Toronto,  Hamilton,  and  Windsor  areas.  Several  progress  reports 
on  this  work  were  made  and  arrangements  were  made  for  further  laboratory 
evaluation  work  on  many  of  these  coals. 

A  further  effort  to  ininrovc  the  domestic  fuels  positi(ni  was  made  by  investi- 
gating the  B.C.R.-2C  Smokeless  Heater,  developed  by  Bituminous  Coal  Research, 
Incorporated.  This  new  type  of  heater  is  designed  to  burn  bituminous  coals 
without  objectionable  smoke.     The  purpose  was  to  encourage  the  use  of  bitu- 


40  DEPART  M  EXT  OF  MIXES  AXD  BE  SOURCES 

minous  Canadian  coals  in  those  areas  in  which  this  type  of  coal  was  available 
by  supplying  impartial  information  concerning  the  operation  of  these  heaters 
with  various  fuels.  Several  Canadian  coals  were  tested  by  the  Division  in  one 
of  these  heaters. 

Pressurized  Combustion 

During  the  previous  fiscal  year  the  Division  in  co-operation  with  the 
Locomotive  Development  Committee  of  Bituminous  Coal  Research,  Incor- 
porated, began  a  study  of  the  combustion  of  pulverized  coal  under  pressure. 
The  ultimate  objective  is  to  develop  a  coal-fired  gas-turbine  railway  locomotive. 
Such  a  locomotive  would  require  only  one-third  to  one-quarter  the  amount  of 
fuel  required  for  an  ordinary  coal-fired  locomotive:  it  would  require  no  water; 
and  it  would  develop  more  power  in  cold  weather  than  in  hot  weather.  Such  a 
locomotive  would  be  especially  valuable  to  Canadian  railway  companies. 

Other  organizations  co-operating  in  the  work  are  Johns  Hopkins  University, 
Battelle  Memorial  Institute.  Institute  of  Gas  Technology,  American  Locomotive 
Company,  and  Northrop-Hendy  Company.  Each  organization  is  developing 
some  particular  part  of  the  locomotive  or  solving  some  specific  problem.  The 
Division  of  Fuels  is  studying  the  combustion  of  pulverized  coal  under  a  pressure 
of  about  five  atmospheres.  It  is  hoped  that  this  work  will  shed  light  on  the 
mechanism  of  combustion,  and  especially  on  the  variation  of  combustion  per- 
formance with  difïerent  coals. 

Preliminary  tests  show  that  the  experimental  furnace  can  be  operated  under 
predetermined  conditions,  but  numerous  technical  difficulties  must  be  overcome 
before  uniform  tests  of  long  duration  can  be  made  in  order  to  determine  com- 
parative measurements  of  efficiency.  Laboratories  in  the  LTnited  States  asso- 
ciated with  the  project  were  visited,  and  analyses  and  grindability  measurements 
were  made  as  a  service  to  the  other  laboratories  co-operating  in  the  project. 
Studies  were  made  of  theoretical  aspects  of  combustion  of  pulverized  fuel  and 
these  will  be  continued  and  increased  in  scope. 

Synthetic  Liquid  Fuels 

Although  Canada  must  still  import  about  90  per  cent  of  its  crude  oil,  there 
are  available  large  deposits  of  coal  and  other  materials  which  can  be  converted 
to  liquid  products  if  the  necessary  manufacturing  processes  can  be  developed 
to  the  point  of  being  economically  profitable.  The  Division  has  already  studied 
and  experimented  with  the  hydrogénation  of  Canadian  coal  and  Alberta  bitumen. 
It  has  also  kept  in  close  touch  with  similar  work  that  has  been  done  in  other 
countries,  particularly  Germany.  Great  Britain,  and  the  United  States.  It  is 
the  belief  of  the  Division  that  much  larger  yields  of  valuable  products  can  be 
obtained  by  hydrogénation  at  higher  pressures  than  have  been  previously  used 
on  this  Continent.  High  pressure  equipment  for  laboratory  scale  experimental 
work  at  a  pressure  of  20,000  pounds  per  square  inch  was  contracted  for.  The 
design  work  was  well  advanced  at  the  end  of  the  fiscal  year.  In  the  meantime, 
the  Division  experimented  with  some  of  the  materials  which  would  be  used  in 
the  process,  and  determined  a  number  of  factors  essential  for  the  design  work. 

Visits  were  made  to  the  coal  hydrogénation  demonstration  plant  and  the 
oil  shale  mining  and  process  plant  of  the  United  States  Office  of  Synthetic 
Liquid  Fuels. 

Some  years  ago.  the  Fuels  Division  in  collaboration  with  the  Geological 
Survey  began  a  study  of  the  physical  and  chemical  characteristics  of  Canadian 
coals.  The  objectives  were  to  discover  (a)  the  most  suitable  manner  in  which 
the  seams  should  be  developed;  (b)  the  most  satisfactory  present  use  to  which 


MINES,  FORESTS,  AXD  SCIENTIFIC  SERVICES  BRANCH  41 

the  coal  might  be  put;  (c)  the  best  manner  of  preparing  it  for  the  market; 
(d)  the  adaptability  of  Canadian  coal  to  entirely  new  uses  in  the  future  as,  for 
instance,  for  hydrogénation  into  synthetic  liquid  fuels. 

To  date,  comparative  fundamental  data  has  been  obtained  concerning  prac- 
tically every  coal  mining  area  in  Canada,  and  this  has  served  to  demonstrate 
most  clearly  the  necessity  of  expanding  the  original  plan  so  as  to  include  more 
exhaustive  tests  and  a  more  comprehensive  number  of  sami:)les.  Characteristics 
of  the  different  pétrographie  constituents  of  coal  from  the  same  seam  were 
studied,  so  that  greater  flexibility  might  be  effected  in  the  products  from  one 
and  the  same  seam.  Small  and  fine  coal  from  the  mines,  now  largely  of  low 
quality  and  increasingly  difficult  to  market  are  being  studied  as  raw  material 
for  briquetting  with  or  without  prior,  or  subsequent,  carbonization.  All  the 
coals  are  being  examined  as  to  the  possibility  of  washing  them  to  lower  their 
ash  and  sulphur  content.  The  chemical  and  physical  survey  has  indi- 
cated the  location  of  certain  unmincable  coal  seams  and  some  of  these  should  be 
selected  for  experimentation  in  underground  gasification. 

The  samples  examined  during  the  year  included  coking  bituminous  coals 
from  the  Sydney  area,  Nova  Scotia;  the  Minto  area.  New  Brunswick;  the 
Bulkley  Valley  and  Comox  areas  in  British  Columbia;  non-coking  sub-bituminous 
coal  from  the  Drumheller  area,  Alberta;  coal  from  the  Highwood  area.  Alberta; 
and  lignites  from  Saskatchewan.  A  number  of  detailed  reports  dealing  with 
the  physical  and  chemical  survey  were  issued. 

Washing  of  Coal  Fines 

A  Driessen  cyclone  unit,  a  unique  fine  coal  washer  developed  by  the  Dutch 
State  Mines,  was  set  up  in  the  Fuel  Research  Laboratories  and  investigations 
were  carried  out  with  different  types  of  media,  wetting  agents,  and  flotation 
reagents.  The  use  of  this  equipment  as  a  means  of  preparing  ultra-clean  coal 
for  electrode  carbon  was  investigated.  A  report  was  issued  concerning  the  bene- 
ficiation  of  slack  coal  from  the  Inverness  Coal  Field,  Nova  Scotia,  with  the  object 
of  preparing  a  suitable  stoker  coal. 

Natural  Gas  and  Petroleum 

Ever  on  guard  to  detect  the  presence  of  helium  in  commercial  quantities 
the  Division  each  year  collects  samples  from  various  fields  for  analysis,  with 
particular  attention  to  fields  in  Alberta  where  large  quantities  of  natural  gas 
have  been  discovered  in  recent  years.  The  Division  collected  about  30  samples 
from  the  natural  gas  fields,  mainly  of  Alberta,  and  analysed  most  of  them  to 
show  hydrocarbons,  helium,  and  other  gases. 

Precise  analyses  of  petroleum  oils  produced  in  Canada,  particularly  for 
certain  of  the  lower  grade  oils,  are  important  for  determining  the  special  treat- 
ment required  to  obtain  marketable  products.  To  obtain  distillation  results 
comparable  to  those  experienced  in  a  refinery,  and  to  expedite  investigational 
work  on  the  products,  the  Division  set  up  a  true-boiling-point  still  of  five  gallon 
capacity  and  made  several  runs  from  a  large  sample  of  oil  from  the  Llovdminster 
Field. 

Changes  in  automotive  design  necessitate  that  accurate  technical  data  be 
available  regarding  the  knock-rating,  volatility,  vapour  pressure,  sulphur,  and 
gum  content  of  all  brands  of  gasoline  sold  throughout  Canada.  This  data  is 
also  valuable  in  drawing  up  and  revising  gasoline  specifications  for  Government 
purposes,  and  as  a  guide  to  petroleum  refining  and  hydrogénation  investigations. 
More  than  60  samples  re]iresenting  21  brands  of  gasoline  from  the  principal 
Canadian  cities  were  analysed.  A  report  prepared  for  limited  distribution 
compares  the  data  obtained  with  results  of  previous  years. 
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Peat  axd  Peat   ISIoss 

The  need  of  organic  matter  for  soil  improvement  creates  a  problem  that  is 
becoming  increasingly  acute.  A  deficiency  m  soil  humus,  which  already  exists  in 
certain  sections,  cannot  be  allowed  to  continue  if  agriculture  is  to  prosper. 

The  Division,  in  cooperation  with  the  Federal  Department  of  Agriculture, 
undertook  an  investigation  designed  to  demonstrate  the  value  of  humified  peat 
for  soil  improvement  purposes  and  to  encourage  the  use  of  such  peat  by  farmers 
and  horticulturists.  A  joint  bulletin  was  prepared  entitled,  "The  Agricultural 
Uses  of  Peat  Materials''. 

The  Division  also  continued  its  survey  of  Canada's  resources  of  peat  moss 
with  special  attention  to  deposits  and  operating  plants  in  Nova  Scotia  and 
Quebec. 

General 

The  Division's  work  is  closely  linked  with  that  of  the  Dominion  Coal  Board. 
For  the  information  of  the  Board  a  report  was  prepared  by  the  Chief  of  the 
Division  on  the  research  facilities  of  the  Division  and  its  activities  in  relation 
to  the  functions  of  the  Board.  Copies  of  this  report  were  also  distributed  to  the 
larger  coal  mining  companies  by  the  Canadian  Coal  Operators  Association. 

The  "Analysis  Directory  of  Canadian  Coals,''  previously  issued  for  limited 
distribution,  was  revised,  and  will  be  published  in  mimeographed  form.  The 
analysis  data  include  the  more  important  physical  properties  and  the  chemical 
analyses  of  different  sizes  of  coals  as  prepared  for  the  market  at  Canadian 
collieries. 

Senior  technical  officers  were  prominent  in  the  activities  of  the  Coal  Division 
of  the  Canadian  Institute  of  Mining  and  ^letallurgy.  and  of  the  Coal  Committee 
of  the  Research  Foundation  of  Nova  Scotia.  The  Division  was  also  represented 
actively  at  Committee  meetings  of  the  National  Research  Council  (Petroleum 
Committee,  and  Canadian  Government  Purchasing  Standards  Committee); 
Committee  D-5  on  Coal  and  Coke  of  the  American  Society  for  Testing  Materials; 
and.  the  Royal  Commission  on  Coal.  Field  and  laboratory  work  was  conducted 
on  smoke  abatement,  utilization  of  sawdust  and  wood  waste  for  fuel,  and  con- 
sulting service  was  rendered  to  public  institutions,  industrial  firms,  and  private 
individuals  seeking  advice  on  fuel  heating  and  allied  probleins.  Six  addresses 
on  various  subjects  were  delivered  at  meetings  of  trade  associations  in  Niagara 
Falls.  Toronto.  Hull,  Ottawa,  and  ^Montreal.  A  number  of  reports  on  the  above 
subjects  were  prepared  for  distribution. 

FXPLOSIVES  DIVISION 

Only  two  minor  amendments  were  necessary  to  regulations  made  under  the 
Explosives  Act.  1946. 

Registered  premises  for  the  sale  of  explosives  (which  replace  what  was 
formerly  known  as  Unlicensed  Premises)  are  popular  with  retail  dealers  whose 
sales  of  explosives  are  small  and  intermittent.  By  means  of  the  certificate, 
which  the  Division  issues,  a  close  contact  is  maintained  with  all  vendors.  The 
inspection  of  their  premises  ensures  compliance  with  the  Regulations,  and, 
through  these  vendors,  appropriate  warnings  can  be  circulated  to  casual  users 
of  explosives. 

There  was  a  noticeable  increase  in  the  frequency  of  accidents  to  children. 
The  Division  issued  a  warning  to  farmers,  whose  children  were  the  chief  sufferers, 
from  improper  or  careless  storage  of  blasting  caps.  A  pamphlet  prepared  par- 
ticularly for  British  Columbia  received  wide  circulation  among  farmers  through 
the  agency  of  the  Farmer's  Institute. 
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Assistance  was  given  to  War  Ai^sets  Corporation  in  the  destruction  of 
obsolete  and  surplus  explosives,  and  in  the  insi)ection  of  buildings  formerly 
owned  by  the  Corporation  and  later  sold  for  factory  or  other  use. 

There  was  a  great  demand  for  toy  pistol  caps.  Four  new  factories  were  built 
and  brought  into  production  and  a  former  factory  was  re-opened.  Plans  and 
sites  for  these  were  checked  by  the  Division  and  the  plants  were  inspected  when 
they  went  into  operation.  The  operator  of  one  of  these  new  factories  was 
convicted  of  illegal  manufacture  of  toy  pistol  caps.  The  factoiy  went  bankrupt 
and  operations  were  discontinued. 

As  a  result  of  two  fatal  accidents  in  1946,  a  ban  was  placed  on  the  retail 
sale  of  sky  rockets  by  removing  them  from  the  list  of  fireworks  classed  as  "shop 
goods."  The  benefits  arising  from  this  prohibition  were  reported  from  some 
centres.  The  fire  department  of  one  large  city  reported  the  lowest  number  of 
fire  alarms  on  record  during  a  24th  of  ÎNIay  celebration. 

The  manufacture  of  commercial  explosives  increased  greatly,  and  the  number 
of  licences  for  magazines  also  increased.  More  than  1,000  licensed  magazines 
and  registered  premises  were  in  operation. 

The  public  response  to  eflucational  work  undertaken  by  the  Division 
through  the  use  of  pamphlets,  memoranda,  motion  pictures,  and  correspondence 
was  gratifying. 

Explosives  Testing  .\xn  Research  Laror.\tories 

The  testing  and  analyses  of  explosives,  reciuired  in  the  administration  of 
tlie  Explosives  Act,  are  carried  out  in  the  Exjilosives  Testing  and  Research 
Laboratories,  ^Montreal  Road.  These  Laboratories  are  staffed  and  maintained 
jointly  by  the  Department  of  Mines  and  Resources  and  the  National  Research 
Council  under  an  agreement  of  June  30,  1942. 

During  the  fiscal  year,  415  samples  were  submitted  for  chemical  and 
physical  examination,  by  or  on  behalf  of  manufacturers  or  representative 
agencies,  the  National  Research  Council,  the  Post  Office  Department,  the 
Royal  Canadian  Mounted  Police,  and  the  Inspection  Service  of  the  Explosives 
Division.    The  samples  are  classified  as  follows: 

Commercial  dynamites 25  samples 

Pyrotechnics     (including    fireworks,    toy    caps,    warning 

smokes  and  flares,  railway  fusees  and  track  torpedoes)     347  samples 
R.C.]\LP.    (exhibits   for  examination   as   crime   detection 

evidence)     24  samples 

General    19  samples 

The  investigation  of  hazards  in  the  storage  and  shipment  of  nitraprills 
(ammonium  nitrate  fertilizer)  continued  to  receive  major  attention.  Work  on 
this  material  is  being  carried  out  for  an  Advisory  Conference  on  Ammonium 
Nitrate  Fertilizer,  set  up  in  1946.  and  composed  of  representatives  of  the  manu- 
facturers, transport  and  harbour  authorities,  and  the  National  Research  Council. 
A  technical  sub-committee  was  formed  September,  1947.  The  Explosives  Testing 
and  Research  Laboratories  have  been  concerned  with  obtaining  data  by  labora- 
tory and  field  trials,  using  such  methods  as  were  thought  to  offer  some  possibility 
of  throwing  light  on  the  character  and  performance  of  this  substance.  An 
interim  report  was  issued  in  1947.  and  a  second  rcjiort  in  February,  1948.  The 
latter  contains  numerous  tabulations  and  results  significant  to  the  transport 
problem. 

Following  the  shipping  accidents  at  Texas  City.  Texas,  and  at  Brest,  France, 
similar,  but  much  larger  investigation  groups  were  organized  in  the  United 
States  and  Great  Britain.  There  has  been  some  exchange  of  data  with  these 
groups. 
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In  the  United  States,  the  chief  work  was  undertaken  by  the  Inter-Agency 
Committee,  comprising  representatives  of  several  Government  and  ordnance 
departments.  In  several  of  the  agency's  large  scale  tests,  samples  of  ammonium 
nitrate  fertilizers  confined  in  large  ordnance  shells  and  exposed  to  external 
heating,  exploded  violently.  However,  in  a  large  scale  burning  test  at  the 
A.  P.  Hill  Proving  Grounds  in  Virginia,  at  which  an  officer  of  the  Division  was 
an  observer,  there  was  no  indication  of  detonation  or  explosion. 

Recent  work  in  the  Explosives  Testing  and  Research  Laboratories  has  been 
directed  toward  exploring  the  effect  on  nitrate  detonation  of  gases,  known  to 
occur  with  thermal  decomposition  of  ammonium  nitrate: 

1.  By  firing  ammonium  nitrate  fertilizers  in  a  medium  of  these  gases  only; 

2.  By  heating  ammonium  nitrate  fertilizers  in  a  medium  of  the  same  gases. 
It  may  be  noted  that,  through  the  years,  most  of  the  workers  on  nitraprills 

material  were  employed  by  the  manufacturers  of  explosives  and  were  therefore 
interested  in  its  "positive"  tendencies.  In  the  last  report,  an  attempt  was  made, 
by  tabulating  the  results  of  previous  work  and  by  analyzing  the  factors  influ- 
encing detonation,  to  emphasize  any  "negative"  tendencies  appearing  in  detona- 
tion trials  with  this  material. 

Studies  to  date  apparently  suggest  that,  with  regard  to  shipping  methods 
and  accompanying  hazards,  only  extremely  large  masses  can  provide  sufficient 
self-confinement  to  assure  propagation  of  detonation,  whether  initiated  acci- 
dentally or  by  thermal  decomposition  accompanied  by  a  gas  explosion. 

Following  a  disastrous  collision  in  Western  Canada  in  1946,  the  Canadian 
National  Railways  requested  the  National  Research  Council  to  develop  an 
improved  signalling  device  and  the  project  was  turned  over  to  the  Laboratories. 
Consultations  with  manufacturers  and  technical  experts  resulted  in  many  trials 
involving  changes  in  formulae  of  torpedoes  and  track  fusees,  and  development 
of  mechanical  devices.  An  improved  torpedo  made  by  a  Canadian  manufacturer 
resulted  from  these  trials.  The  results  obtained  were  communicated  to  the 
United  States  Bureau  of  Explosives,  New  York,  which  is  doing  further  work 
along  these  lines. 

At  the  request  of  Canadian  Industries,  Limited  for  a  suitable  container  in 
which  to  transport  detonators  by  railway  express,  a  safe  box  was  designed  but 
was  considered  too  elaborate  for  manufacture  in  remote  areas.  A  second  box, 
made  from  material  readily  available  anywhere,  received  the  approval  of  the 
Board  of  Transport  Commissioners.  February  18,  1948. 

Members  of  the  laboratory  staff  attended  meetings  and  conferences  in 
Canada  and  the  United  States  dealing  with  problems  and  developments  related 
to  explosives. 

Factories 

Eighteen  factories  and  storage  depots  were  licensed  under  the  Explosives 
Act,  which  is  an  increase  of  one  over  the  previous  fiscal  year.  Some  of  the 
plants  and  storage  depots  for  military  explosives  were  closed. 

Magazines  and  Registered  Premises 

Three  hundred  and  seventy-seven  permanent  and  563  temporary  magazine 
licences  were  in  force  at  the  end  of  the  fiscal  year,  an  increase  of  46  over  the 
previous  year.    Registered  Premises  licences  increased  from  27  to  49. 

Inspections 

Registered  Unlicensed 
_^     ,     .        TN.    .  .       T                                    Factories         ^Nr.-ijrazines             Premises  Premises 

Kxplosives  Division  Inspector" .30  .5S1  32  710 

Royal  Canadian  Mounted  Police ..  333  7  6,982 
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Importation  Permits 

During  the  year,  600  permits  and  20  special  permits  were  issued,  covering 
such  items  as  fireworks,  nitrocotton  for  use  in  the  manufacture  of  lacquers, 
propellent  powders  used  in  the  manufacture  of  ammunition,  and  nitroglycerine 
for  blowing  oil  wells. 

Accidents 

There  were  two  fatal  accidents  in  factories,  both  of  which  occurred  in  the 
manufacture  of  fireworks  and  toy  pistol  caps.  On  May  13,  a  two-year-old 
child  was  fatally  burned  in  a  flash  fire  in  the  basement  of  a  house  where  toy 
caps  were  being  manufactured  illegally.  A  thorough  investigation  was  made 
by  deputy  inspectors  of  the  Royal  Canadian  Mounted  Police.  Prosecution  was 
not  considered  advisable  on  compassionate  grounds. 

On  July  30,  the  wife  of  the  proprietor  of  a  small  licensed  fireworks  factory 
was  fatally  injured  in  an  explosion.  Following  an  investigation,  changes  in 
procedure  to  prevent  a  recurrence  of  such  an  accident  were  recommended. 

Efforts  w^re  made  to  find  and  correct  the  causes  of  several  unusual  incidents 
and  minor  explosions  involving  slight  injuries  to  personnel  of  explosives  factories. 

Reports  were  received  of  133  accidents  in  the  use  and  handling  of  explosives, 
resulting  in  30  deaths  and  150  injuries.  Most  of  these  occurred  in  mining, 
logging,  construction,  and  farming  industries,  but  almost  one-third  were  the 
result  of  children  playing  with  detonators,  fireworks,  and  other  explosives. 

Circulars,  illustrating  and  describing  blasting  caps,  and  warning  of  the 
dangers  in  handling  and  playing  with  them,  were  distributed  through  farm 
organizations  and  the  Youth  and  Police  Program  of  the  Royal  Canadian  Mounted 
Police.  Prints  of  a  film  "Blasting  Caps"  were  shown  throughout  the  country. 
It  is  proposed  to  intensify  this  campaign  in  an  effort  to  reduce  the  number  of 
accidents  to  children. 

The  Division  is  indebted  to  provincial  Departments  of  Alines,  the  Work- 
men's Compensation  Board,  the  Department  of  Labour,  Ottawa,  and  several 
interested  individuals,  for  reports  and  newspaper  clippings  on  explosives  accidents. 

Accidents 

Mines  and  quarries 56 

Elsewhere   in  industry 42 

Playing  with  detonators 14 

Playing  with  other  explosives    17 

Miscellaneous 4 

Total    133  30  150 

Prosecutions 

Seven  cases  were  prosecuted  under  the  Explosives  Act.  One  firm  was  fined 
$20  and  costs  for  illegal  manufacture  of  toy  caps,  and  five  construction  com- 
panies and  two  individuals  were  fined  up  to  $50  and  costs  for  illegal  or  improper 
storage  of  explosives. 

Under  the  Criminal  Code  of  Canada,  22  persons  were  charged  with  theft 
or  illegal  use  of  explosives.  Fines  up  to  $500,  and  sentences  up  to  five  years 
were  imposed. 

Three  men  were  fined  under  the  Ontario  ^Mining  Act  for  carelessness  in  the 
use  of  explosives. 

Destruction 

The  Division  is  responsible  for  the  destruction  or  disposal  of  commercial 
explosives  abandoned,  found  improperly  stored,  or  condemned  in  approved 
storage  by  reason  of  deterioration.     Commercial  explosives  destroyed  totalled 


Killed 

Injured 

16 

62 

13 

43 

19 

i 

22 

4 
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75,782  pounds  of  dynamite,  16,104  detonators,  5,750  feet  of  safety  fuse,  225 
pounds  of  black  blasting  powder,  and  50  boxes  of  rejected  fireworks.  A  quantity 
of  toy  pistol  caps  and  raw  materials  used  in  the  manufacture  of  such  caps  was 
also  destroyed. 

PUBLICATIONS 

Following  is  a  list  of  publications  of  the  Bureau  of  Mines  issued  during  the 
fiscal  year: 

English  Publications 

816  Physical  Properties  of  Canadian  Building  Brick,  by  J.  G.  Phillips.  (Combined 
English-French.) 

819  Industrial  Waters  of  Canada. 

820  The  Canadian  Mineral  Industry  in  1943. 

Prospectors'  Guide  for  Uranium  and  Thorium  Minerals  in  Canada. 
List  No.  1-2.  Milling  Plants  in  Canada,  Part  I.  Metallic  Ores. 
List  No.  4-1.  Coal  Mines  in  Canada,  1947. 

Memorandum  Series  No.  92.   The  Beneficiation  of  Driimheller  Subbituminom 

Coals  by  Briquetting  using  various  kinds  of  Binders,  by  E.  Swartzman. 
Memorandum  Series  No.  94.  Gasoline  Surveys  for  Five  Winters  1941-1942 

through   1945-1946,    by   P.   V.   Rosewarne,"    M.   McD.    Chantier    and 

P.  B.  Seely. 
Memorandum  Series  No.  95.  The  Sampling  and  Examination  of  Clay  and 

Shale  Deposits,  by  A.  T.  Prince. 
Memorandum  Series  No.  97.  Physical  and  Chemical  Survey  of  Coals  from 

Canadian  Collieries  Drumheller  Coalfield  Alberta,  by  E.   Swartzman 

and  J.  H.  Nicolls. 
Memorandum  Series  No.  98.  Gasoline  Survey  for  Summer,  1947,  by  H.  McD 

Chantier,  P.  B.  Seely  and  F.  E.  Goodspeed. 

Consolidation  of  Explosives  Act  and  Regidations,  1946. 
Separates  of  Explosives  Act  and  Régulations,  1946. 

French  Translations 

821  Peat  Moss  Deposits  in  Canada,  by  H.  A.  Leverin. 

823  The  Physical  Properties  of  Canadian  Structural  Tile,  by  J.  G.  Phillips  and 
G.  A.  Kirkendale. 

Consolidation  of  Explosives  Act  and  Regulations,  1946. 
Separates  of  E.xplosives  Act  and  Regulations,  1946. 
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DOMINION  FOREST  SERVICE 

The  year  was  marked  by  a  number  of  changes  and  events  of  significance  to 
the  Service.  D.  Roy  Cameron,  after  37  years  of  service,  the  last  11  years  of 
which  he  served  as  Dominion  Forester,  retired  November  1,  to  accept  an  appoint- 
ment as  Chief  of  the  Forestry  and  Forest  Products  Division  of  the  United 
Nations  Food  and  Agriculture  Organization,  with  headquarters  at  Geneva, 
Switzerland.  His  duties  were  taken  over  by  D.  A.  Macdonald,  who  was  elected 
a  member  of  the  Standing  Advisory  Committee  of  the  Forestry  and  Forest 
Products  Division  of  UNFAO. 

The  Vancouver  Forest  Products  Laboratory  was  re-organized  and  the  staff 
and  laboratory  enlarged.  This  organization  began  functioning  on  a  regional 
basis  to  serve  the  West  Coast  wood-using  industries.  Under  a  new  arrangement 
effected  during  the  year,  the  Vancouver  and  Ottawa  Laboratories  and  the  Pulp 
and  Paper  Research  Institute  of  Canada,  located  in  Montreal,  now  function  as 
separate  organizations  and  report  directly  to  the  Dominion  Forester.  To 
co-ordinate  the  work  of  these  three  establishments,  a  Forest  Products  Research 
Committee  was  set  up,  comprising  representatives  of  each  Laboratory,  with  the 
Dominion  Forester  as  chairman.  This  body  meets  quarterly,  and  held  its  initial 
meeting  in  February,  1948. 

An  event  of  interest  to  the  Forest  Service  was  the  fifth  British  Empire 
Forestry  Conference,  convened  in  the  United  Kingdom  during  June  and  July, 
1947.  Material  was  assembled  and  published  by  the  Dominion  Forest  Service, 
dealing  with  forestry  activities  and  developments  in  Canada  since  the  previous 
conference,  held  in  South  Africa  in  1935.  Included  in  the  Forest  Service  submis- 
sion was  a  comprehensive  rei:)ort  entitled  "Canada's  Forests  and  the  War".  The 
Forest  Service  also  arranged  with  the  provinces  for  the  preparation,  collection, 
and  distribution  of  provincial  submissions,  and  for  the  selection  and  attendance 
at  the  Conference  of  provincial  forest  service  and  forest  industry  representatives. 
The  Canadian  delegates  were  headed  by  the  Dominion  Forester.  Valuable 
discussions  of  papers  and  problems  affecting  forestry  were  carried  on  and  resolu- 
tions were  adopted  to  provide  closer  collaboration  in  the  development,  and 
utilization  of  forests,  and  the  distribution  of  forest  products  through  the  Com- 
monwealth of  Nations.  The  published  results  and  findings  of  the  Conference  are 
expected  to  be  available  August,  1948. 

There  was  continued  co-operation  with  the  forest  industries  on  problems 
involving  development  of  forest  management.  An  outstanding  example  of  this  is 
the  interest  taken  by  pulp  and  paper  companies  in  the  regeneration  survey  which 
has  been  in  progress  for  the  past  two  years.  A  number  of  companies  are  preparing 
to  undertake  similar  surveys  in  their  own  limits.  Their  surveys  will  be  based  on 
methods  employed  by  the  Dominion  Forest  Service,  which  organization  has  been 
requested  to  supervise  the  w^ork  of  their  field  parties.  The  data  so  obtained  will 
be  available  to  the  Service  for  compilation  and  analysis.  Such  an  arrangement 
results  in  a  financial  saving  to  the  Department,  and  augments  the  picture  of 
growth  conditions  throughout  Canada.  Above  all,  it  indicates  the  value  of  the 
work  which  the  Dominion  Forest  Service  is  performing  for  industry. 

The  Woodlands  Section  of  the  Pulp  and  Paper  Association  held  its  annual 
summer  meeting  at  the  Petawawa  Forest  Experiment  Station  July  16-18.  Field 
trips  were  organized  to  permit  more  than  400  representatives  of  industry, 
universities,  and  provincial  forest  services  to  observe  the  results  of  forest  research 
and  investigations  conducted  at  this  Station  over  the  past  30  years.  Demonstra- 
tions of  logging  and  fire-protection  equipment  were  given  by  manufacturers, 
including  a  display  of  helicopter  performance. 
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The  demand  from  provincial  forest  services,  and  from  industry,  for  extension 
of  research  in  fire  protection,  forest  aerial  photography,  and  silviculture  is  greater 
than  can  be  handled  because  of  difficulty  in  obtaining  qualified  technical 
personnel. 

Close  co-operation  is  maintained  with  the  Federal  Department  of  Agricul- 
ture, which  has  established  forest  entomological  and  pathological  laboratories 
and  staff  on  the  Service's  forest  experiment  stations. 

On  January  1,  1948,  the  Forest  Insect  Control  Board  was  transferred 
from  the  Department  of  Reconstruction  and  Supply  to  this  Department.  This 
Board,  set  up  by  Order  in  Council  in  September,  1945,  is  comprised  of  forestry 
representatives  of  the  Dominion,  the  provinces,  and  the  forest  industries. 
It  has  done  excellent  work  in  procuring  funds  and  in  providing  plans  and 
advice  for  forest  entomological  activities.  Although  primarily  established  to 
combat  the  spruce  budworm  epidemic,  it  has  expanded  into  the  broad  field  of 
forest  insects.  This  Board  also  has  done  excellent  work  in  increasing  the  interest 
and  support  of  the  provinces. 

FOREST   ECONOMICS   DIVISION 

The  demand  for  forest  products  during  1947  continued  to  exceed  supply. 
Production  reached  a  new  peak,  with  a  record  lumber  output  estimated  at 
5,346,000,000  ft.  b.m.,  and  a  record  newsprint  production  of  approximately 
4,447,000  tons.  Production  in  1948  is  expected  to  maintain,  if  not  exceed,  these 
levels. 

In  order  to  ensure  adequate  supplies  for  domestic  housing  and  industrial 
requirements,  export  controls  were  continued  on  such  items  as  lumber,  poles, 
railway  ties,  veneers  and  plywoods,  pulpwood,  doors,  flooring,  and  millwork. 
The  control  of  prices  was  discontinued  in  September.  Prices  increased,  but 
quickly  stabilized  at  levels  consistent  with  increased  production  costs. 

The  following  table  gives  the  average  rate  of  utilization  and  destruction 
of  merchantable  timber  during  the  ten-year  period  1936-45.  In  compiling  these 
statistics,  converting  factors  are  used  which  give  cubic  volumes  of  merchantable 
wood  only,  excluding  stumps  and  tops. 

AXXUAL  FOREST  DEPLETIOX 
1936-45 

Thousands  of 

Cubic  Feet  of  Percentage  of 

Products  Vtilized                                                          Usable  Wood  Depletion 

Logs  and  Bolts   930,338  28-2 

Pulpwood      705.09.5  21-4 

Fuelwood     717,104  21-7 

Other  Products 90,688  2-8 

Wastage 

Bv  forest  fires    3.53,547  10-7 

By  insects  and  disease   500,000  15-2 

Total  Depletion    3,296,771  100-0 

Replacement  of  this  depletion  requires  an  average  annual  growth  rate  of 
almost  12  cubic  feet  of  merchantable  wood  per  acre  over  the  278  million  acres  of 
accessible  productive  forests  of  Canada.  This  rate  does  not  seem  excessive,  but 
it  must  be  noted  that  the  abnormal  demand  for  forest  products  during  the  past 
eight  years  resulted  in  severe  overcutting  in  the  more  accessible  forested  areas. 

An  indication  of  the  relative  value  of  the  principal  fores-t  industries  in  1945 
is  given  by  the  following  table: — 
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FOREST  INDUSTRIES 
Summary  of  Principal  Statistics,  1945 

Salaries  Net  Value  Gross  Value 

Employees  and  Wages  of  Products  of  Products 

No.  $  $  $ 

Woods  operations    121,860  (1)  209,000.000  267,000,000  334,324,901 

Lumber  industry  44.040  54,017,500  103,153,766  231,108,030 

Pulp  and  paper  industry   39,996  80,462,644  180,401,885  398,804,515 

Wood-using  industries  50,949  68,276,967  109,396,119  229,737,695 

Paper-using  industries    (2)    20,823  29,164,530  60,719,265  138,055,346 

Total     277,668  440,921,641  720,671,035  1,332,030,487 

(1)   Man-year  basis  (300  -working  days).  (2)   Exduding  printing  trades. 

The  gross  value  of  products  contains  a  duplication  of  values,  because  the 
products  of  one  branch  of  industry  may  be  used  as  the  raw  material  for  another. 
The  net  value  is  an  indication  of  the  contribution  made  by  the  forest  industries 
to  the  national  output  of  wealth,  and  represents  six  per  cent  of  the  gross  national 
production,  which  for  1945  was  estimated  at  $11,614,000,000.  The  net  value  of 
products  of  the  forest  industries  in  1945  was  7-7  per  cent  greater  than  in  1944 
and  114-0  per  cent  greater  than  in  1939. 

The  Division  published  the  third  edition  of  the  Statistical  Record  of  the 
Forests  and  Forest  Industries,  1947.  In  co-operation  with  the  Dominion  Bureau 
of  Statistics  and  the  Export  Trade  Branch  of  the  Department  of  Trade  and 
Commerce,  it  prepared  quarterly  and  annual  reports  on  Canada's  forest  resources 
as  required  by  international  organizations. 

The  forestry  section  of  an  annual  progress  report  dealing  with  agriculture, 
fisheries,  forestry,  and  nutrition  in  Canada  was  prepared  for  submission  to  the 
Food  and  Agriculture  Organization  of  the  United  Nations.  Quarterly  reports  on 
the  production  and  exports  of  forest  products  were  also  compiled  for  the  Economic 
Commission  for  Europe. 

FOREST  AIR  SURVEY  DIVISION 

The  Division  is  concerned  with  detailed  study  of  forest  stands  as  they  appear 
in  air  photographs.  Research  is  conducted  in  special  methods  of  forest  survey 
based  on  the  use  of  air  photographs.  These  photographs  are  also  used  in  the 
forest  mapping  of  federally  administered  lands,  and  of  provincial  territory  in 
cases  where  the  forests  are  investigated  in  co-operation  with  the  provinces. 

Emphasis  is  placed  on  further  advances  in  the  use  of  the  forestry  tri-camera 
method  of  photography.  This  method  has  been  developed  to  establish  a  type  of 
air  photography  which  will  meet  the  special  needs  of  the  forester  for  maximum 
forest  detail  at  minimum  cost. 

Forestry  tri-camera  photography  was  carried  out  over  1,000  square  miles. 
The  areas  covered  were  the  Green  River  Management  area,  where  control  of  the 
spruce  budworm  and  other  projects  were  being  initiated;  the  Aubinadong  area 
where  tests  will  be  made  of  the  application  of  the  photographic  survey  technique 
to  the  detailed  quantitative  estimating  of  pine  saw-timber;  and  on  five  Indian 
reserves  and  two  forest  experiment  stations.  Photographs  were  supplied  to  the 
Dominion  Forest  Service  for  areas  of  special  forestry  interest  of  33.000  square 
miles. 

In  view  of  the  increased  demand  for  detailed  quantitative  estimating,  the 
training  of  new  men  was  an  important  factor  in  the  work.  Only  two  meinbers 
remain  of  the  pre-war  Forest  Air  Survey  staff. 

The  preparation  of  photolithographed  map  sheets  was  continued,  and  general 
forest  inventory  maps  were  prepared  for  an  area  of  4,100  square  miles.  In  the 
Duck  Mountain  area,  Manitoba,  356  square  miles  were  covered  in  the  form  of 
provisional  forest  maps,  with  a  view  to  elaboration  by  field  work  and  subsequent 
use  as  the  basis  for  photolithographed  forest  map  sheets. 
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In  the  case  of  federally  administered  lands  and  special  projects  on  provincial 

lands,  more  detail  is  usually  required  than  in  the  case  of  general  forest  inventory. 
Detailed  forest  maps  were  prepared  for  1,097  square  miles.  The  areas  covered 
were  in  Riding  Mountain  National  Park,  Moberley  Lake  Indian  Reserve,  lands 
near  the  shore  of  Great  Slave  Lake,  Northwest  Territories,  and  the  Upper 
Mitchinamekus  Test  Project.  In  the  latter  area,  detailed  estimates  of  pulpwood 
were  made  by  air  methods  for  comparison  with  a  forest  survey  carried  out  on  the 
ground.  Forestry  tri-camera  photographs  were  used  effectively  in  many  of  these 
special  maps. 

Plans  were  made  to  forest  map  about  9,000  square  miles  on  the  eastern 
slopes  of  the  Rocky  Mountains. 

Various  advances  were  made  in  developing  instruments  and  equipment.  The 
monoscope  was  adapted  for  use  in  transferring  detail  from  the  low  angle  or  steep 
oblique  photographs  which  are  the  main  feature  of  the  forestry  tri-camera  method. 
A  "Height-Crown  Scale"  was  prepared  by  sub-dividing  the  spacings  of  the  tree- 
height  grid  into  10  graduations  to  permit  more  accurate  measurement  of  tree 
images  in  oblique  photographs.  Special  markings  were  placed  on  this  scale  to 
facilitate  the  measurement  of  crown  widths.  A  "Pole  Scale",  developed  to  measure 
tree  images  or  tree  shadows  in  air  photographs,  consists  of  a  series  of  vertical 
lines  of  graduated  heights  on  a  transparent  base.  The  scale  is  moved  along  the 
image  to  be  measured  until  one  of  the  lines  coincides  with  it.  The  scale  makes 
possible  direct  comparison  of  a  vertical  dimension  with  a  vertical  line.  Addi- 
tional equipment  incorporated  on  the  photoelectric  planimeter  makes  possible  a 
substantial  saving  of  time  in  planimetering  forest  areas.  The  instrument  is  used 
chiefly  to  measure  individual  map  sub-divisions  rather  than  to  determine  aggre- 
gate acreages  for  a  whole  map  sheet.  The  "Nash  Scale"  was  devised  and 
constructed  to  measure  crown  widths  in  the  field,  as  required  for  air  photographic 
estimates.  It  is  based  on  the  use  of  an  adjustable  graduated  bar  which  the 
operator  views  in  proper  alignment  with  the  tree's  crown. 

Field  trips  in  Quebec,  Ontario,  and  ^Manitoba  provided  basic  data  required 
in  the  air  photographic  technique  of  estimating  quantities  of  pulpwood  and 
saw-timber. 

Provincial  forest  services  and  the  forest  industry  are  interested  in  the 
recently  developed  air  survey  technique  and  some  of  their  foresters  visited 
Ottawa  to  obtain  information  on  Dominion  Forest  Service  developments. 

An  article  entitled,  "An  Instrument  to  Measure  Forest  Crown  Cover"  was 
published.  It  describes  the  instrument  known  as  "The  ]\Ioosehorn",  and  explains 
its  use  in  measuring  the  per  cent  of  crown  cover,  an  essential  factor  in  the 
adopted  system  of  forest  classification.  A  leaflet  was  issued  dealing  with  the 
above-described  "Pole  Scale",  and  an  article  was  published  on  "Some  Volume 
Tables  for  Use  in  Air  Survey". 

SILVICULTURAL  RESEARCH  DIVISION 

The  Division  is  concerned  with  the  aspects  of  forest  research  which  will 
assist  in  the  management  of  Canadian  forests  on  a  sustained  yield  basis,  and 
with  developing  methods  of  silviculture  suitable  for  the  various  forest  types  in 
each  forest  section.  The  fields  of  activity  covered  are: —  forest  botany,  forest 
ecology,  silviculture,  forest  mensuration,  and  forest  management.  Certain  prob- 
lems are  studied  on  a  nation-wide  basis  and  directed  from  headquarters;  others 
are  of  regional  interest  and  are  supervised  from  the  District  Forest  Offices. 

The  work  of  the  Division  was  limited  by  the  lack  of  qualified  technical 
personnel,  particularly  in  the  field  of  ecology.  In  all  cases  re-measurements  and 
routine  compilations  of  existing  projects  were  maintained,  but  it  was  not 
possible  to  have  all  of  the  data  analysed  and  reported  on. 


MINES,  FORESTS,  AND  SCIENTIFIC  SERVICES  BRANCH  51 

A  complete  revision  of  the  publication  "Native  Trees  of  Canada"  was 
undertaken.    The  new  edition  will  shortly  be  available  for  distribution. 

Regeneration  surveys  to  determine  the  condition  of  cut-over  and  burned- 
over  lands  across  Canada  were  continued.  Four  field  })arties  were  at  work  in  the 
Maritimes,  Quebec,  Ontario,  and  the  Prairie  Provinces.  The  surveys  were  begun 
in  1946  at  the  rcciuest  of  the  i)ulp  and  paper  industry  which,  with  the  provinces, 
is  co-operating  on  this  large  project.  Field  work  will  be  completed  in  1948. 
Preliminary  results  indicate  that  regeneration  of  conifers  is  usually  satisfactory 
under  most  conditions  in  Eastern  Canada,  excepting  areas  burned  after  logging. 
Proceeding  westward,  there  appears  to  be  a  gradual  decrease  in  coniferous 
reproduction  until,  in  the  Prairie  Provinces,  reproduction  is  unsatisfactory.  In 
Alberta,  the  rate  of  regeneration  on  cut-over  lands  is  not  usually  adecjuate  to 
ensure  a  new  stand  comparable  in  cjuality  to  that  cut.  The  variation  in 
regeneration  from  east  to  west  is  apparently  the  result  of  differences  in  climate 
and  topography  rather  than  in  logging  methods.  Preliminary  reports  on  most 
of  the  areas  sampled  by  the  survey  will  not  be  available  for  general  distribution 
until  all  the  field  work  is  completed. 

Detailed  investigation  of  the  effect  of  site  and  cutting  method  upon 
regeneration  was  either  expanded  or  initiated  on  permanent  experimental  areas 
to  supplement  the  fact-finding  surveys  mentioned  above.  In  ^Manitoba,  a  study 
was  made  to  compare  the  effect  on  regeneration  of  two  harvest  cutting  methods 
in  mixed  spruce  stands  cut  10  years  ago.  The  shelterwood  system  was  moderately 
successful,  but  the  seedtree  method  was  unsatisfactory.  A  report  was  prepared 
for  publication.  In  Alberta  and  ]\Ianitoba,  preliminary  results  of  detailed 
investigations  to  study  the  effect  upon  regeneration  of  scarifying  the  forest  floor 
indicate  that  in  some  cases  the  matted  debris  and  humus  has  an  inhibitory 
effect  upon  the  establishment  of  reproduction.  Sample  plots  established  in  black 
spruce  swamps  cut-over  10  years  ago  by  various  cutting  methods  were 
re-measured  at  tlie  Petawawa  Forest  Experiment  Station.  Adequate  regeneration 
was  found  in  most  cases  but  competition  from  shrubs  and  inferior  tree  species, 
which  will  influence  the  future  development  of  the  stand,  varied  considerably 
with  site  and  cutting  method. 

Work  was  undertaken  to  improve  techniques  for  recording  and  studying 
the  development  of  regeneration. 

A  publication  entitled  "Tree  Breeding  in  Canada",  summarized  the  work 
and  results  of  plantation  forestry. 

At  all  experiment  stations,  long-term  projects  concerned  with  intermediate 
and  harvest  cutting  methods  were  re-measured.  Preliminary  reports  were  pre- 
pared on  the  growth  of  lodgepole  pine  in  Alberta  and  red  and  white  pine  in 
Ontario,  under  varying  conditions  of  density,  site,  and  age. 

Several  observation  areas,  established  in  cut-over  lands  on  the  limits  of  pulp 
and  paper  companies  or  in  conjunction  with  the  provinces,  were  re-measured. 
Research  notes  are  being  prepared  to  indicate  the  effect  of  the  cutting  method 
on  the  growth  and  development  of  the  new  stand.  A  new  observation  area  was 
established  in  Quebec  to  study  conditions  on  an  area  cut  over  two  years  ago  by 
mechanical  and  conventional  logging  methods. 

The  stand-density  method  of  preparing  yield  tables  to  predict  the  future 
yield  and  composition  of  forest  areas  was  further  developed  and  a  research 
note  was  issued  illustrating  the  use  of  the  method  for  mixedwood  stands.  A 
number  of  pulp  and  paper  companies  are  co-operating  on  this  project  by 
establishing  permanent  sample  plots  on  their  limits.  Several  United  States 
forest  experiment  stations  are  also  investigating  the  method. 
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"Form-Class  Volume  Tables",  first  issued  in  1930,  was  completely  revised. 
These  tables  are  used  as  standards  by  provincial  governments  and  private 
companies  when  making  volumetric  estimates.  As  a  supplement  to  the  volume 
tables,  methods  of  evaluating  form-class  without  cutting  down  trees  were 
studied.  The  results  of  the  investigation  will  be  issued  concurrently  with  the 
volume  tables. 

Two  statistical  studies  of  sampling  methods  by  line-plots  were  made,  and 
published  as  Research  Notes. 

The  program  of  establishing  a  grid  of  permanent  line-plots  on  each  of  the 
Experiment  Stations  was  continued.  The  plots  provide  data  on  growth,  yield, 
and  depletion.  In  1947,  18-inch  aluminum  pickets  were  successfully  used  as 
permanent  corner  posts  for  the  plots. 

The  most  important  project  in  forest  management  is  the  Green  River  Forest 
Management  project  in  New  Brunswick.  The  Dominion  Forest  Service 
co-operates  with  the  province,  the  Canadian  Pulp  and  Paper  Association,  the 
Dominion  Department  of  Agriculture,  and  a  pulp  and  paper  company  in  man- 
aging a  400-square-mile  tract  of  forest  on  a  sustained  yield  basis,  with  the 
silvicultural  treatment  designed  to  reduce  losses  from  the  spruce  budworm.  In 
1947  an  additional  5,000-acre  research  block,  on  which  detailed  studies  of 
growth  and  forest  conditions  were  made,  was  laid  out  and  a  report  prepared. 
Other  areas  were  marked  for  selective  cutting.  Reports  on  marking  costs  and 
on  losses  from  windfall  were  prepared  for  publication. 

The  ten-year  management  plans  for  each  of  the  Forest  Experiment  Stations 
are  in  the  process  of  revision  or  preparation.  Experimental  cutting  under 
timber  sale  or  permit  was  made  on  all  stations. 

In  the  Maritimes,  co-operation  with  the  Dominion  Department  of  Agri- 
culture was  continued  on  demonstration  woodlots.  Trees  were  marked  for 
removal  on  each  of  the  woodlots  to  make  up  an  amount  equivalent  to  the 
annual  cut  for  each  woodlot,  according  to  prescriptions  of  the  working  plans 
prepared  several  years  ago. 

Publications  Issued 

Research 
Notes 

82  Empirical  Stand  Density  Yield  (Part  2)—G.  A.  Mulloy. 

83  One-Fifth  Acre  vs.  One-Tenth  Acre  Plots  in  Sampling  Immature 

Stands — A.  Bickerstalï. 

84  Sampling  Efficiency  of  Line  Plot  Survey — A.  Bickerstaff. 

Bulletins  Prepared   for  British   Empire  Forestry  Conference: 

Forest  Ecology  in  Canada — G.  A.  Mulloy. 
Forest  Tree  Breeding  in  Canada — J.  L.  Farrar. 

FOREST  PROTECTION  DIVISION 

There  were  almost  900,000  square  miles  of  forest  under  organized  forest-fire 
protection  in  Canada  during  the  1947  fire  season.  This  is  approximately  70 
per  cent  of  the  forested  area  of  the  country. 

The  combined  expenditure  of  all  Canadian  forest  agencies  for  forest-fire 
protection  in  the  1946  season  is  estimated  at  more  than  $7,000,000.  This 
estimate  includes  such  items  as  salaries  and  wages  of  permanent  employees, 
purchase  and  maintenance  of  equipment  and  improvements,  and  fire-prevention 
expenditures. 
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Fire  Losses 

Except  in  the  Maritime  Provinces,  the  fire  season  of  1947  was  unusually 
favourable.  There  were  5,017  fires  reported  excluding  Yukon  and  Northwest 
Territories.  The  area  burned,  613,007  acres,  was  the  smallest  in  20  years. 
Merchantable  timber  losses  were  substantially  below  normal,  and  the  estimated 
damage  was  only  55  per  cent  of  the  average  for  the  period  1937-46.  (See 
Table  I.) 

Forest-fire  losses  in  New  Brunswick  during  1947  were  higher  than  average, 
and  in  Nova  Scotia  the  damage  was  much  greater  than  that  of  the  exception- 
ally severe  season  of  1944.  The  almost  unprecedented  drought  of  the  late 
summer  and  autumn  was  responsible  for  most  of  the  fires  in  the  ^Maritimes. 
In  the  other  provinces,  and  in  Dominion  Lands  within  provincial  boundaries, 
both  the  area  burned  and  the  resulting  damage  were  considerably  less  than 
the  previous  ten-year  average.     (See  Tables  III  and  IV.) 

In  Yukon  and  Northwest  Territories  a  much  more  favourable  fire  season 
was  experienced  in  1947  than  in  1946,  except  for  the  large  amount  of  young 
growth  destroyed.  Forest-fire  statistics  were  not  recorded  in  these  Territories 
prior  to  1946. 

Causes  of  Fires 

The  number  of  forest  fires  in  Canada  and  the  percentages  attributed  to 
various  causes  are  shown  in  Table  II.  Campers  and  smokers  were  responsible 
for  more  than  one-third  of  all  forest  fires  in  1947.  The  proportion  of  settlers' 
fires  was  considerably  reduced  in  comparison  with  the  average  for  1937-46. 
The  percentage  of  fires  attributed  to  railways  remained  substantially  higher 
than  in  the  years  immediately  preceding  the  Second  World  War,  although  some- 
what lower  than  the  war-time  peak.  The  number  of  lightning  fires  was  a  little 
greater  than  normal,  the  increase  occurring  mainly  in  Manitoba,  Ontario,  and 
Quebec. 

Legal  Proceedings 

The  number  of  prosecutions  and  convictions  under  the  forest  fire  laws 
(Table  IV)  was  greater  in  1947  than  in  either  of  the  two  preceding  years.  As 
in  1946,  one  life  was  lost  as  a  result  of  a  forest  fire.  This  occurred  in  Nova 
Scotia. 

Forest  Fire  Research 

Progress  was  made  in  studying  forest  inflammability  and  in  measuring 
forest- fire  danger  in  several  regions  of  Canada.  Intensive  investigations  were 
again  carried  out  at  the  Kananaskis  Forest  Experiment  vStation.  Although 
weather  conditions  during  the  past  two  fire  seasons  were  not  favourable  to  such 
work,  valuable  data  were  obtained  on  the  occurrence  and  distribution  of  weather 
inversions  in  the  Banff  and  Kananaskis  area,  and  on  the  effect  of  these  inversions 
on  forest-fire  hazard.  Other  projects  at  Kananaskis  included  an  investigation  of 
moisture  content  changes  in  slow-drying  fuels  such  as  peat  and  large  windfalls, 
the  determination  of  seasonal  effects  of  vegetation  on  forest  fire  danger,  and 
studies  of  apparatus  suitable  for  weather  records  under  forest  conditions,  and 
fire-hazard  indicators. 

At  the  Petawawa  Forest  Experiment  Station,  fire-danger  research  was  limited 
to  certain  fuel  moisture  studies,  and  to  investigating  chemicals  which  might 
serve  as  simple  indicators  of  forest  inflammability.  At  the  Acadia  Forest  Experi- 
ment Station  data  were  abstracted  from  reports  supplied  by  the  New  Brunswick 
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Forest  Service,  on  approximately  2.000  forest  fires  which  have  occurred  in  New 
Brunswick  during  the  past  nine  years.  These  are  being  analysed  to  determine 
the  characteristics  of  fire  occurrence  and  behaviour  in  that  Province,  and  to 
improA'e  the  system  of  fire  danger  measurement  now  in  use. 

Checking  and  analysis  of  weather  and  fire  danger  records  from  the  National 
Parks  and  Forest  Experiment  Stations  was  continued. 

A  Forest-Fire  Research  Note  was  issued  dealing  with  the  effect  of  altitude, 
length  of  hose,  and  other  factors  on  the  performance  of  forest-fire  pumping 
units.  Tests  were  made  on  all  such  pumps  at  Forest  Experiment  Stations  and 
several  National  Parks.  Short  publications  were  prepared  on:  the  use  of  cer- 
tain chemicals  for  suppressing  surface  fires  in  the  spring;  coated-lens  binoculars 
for  use  at  forest  lookouts;  and  army  type  smoke  generators  as  forest-fire 
detection  aids.  Studies  of  chemicals  for  retarding  the  growth  of  vegetation  on 
fire-guards  were  continued. 

A  series  of  Forest-Fire  Protection  Notes  was  pu])lished  in  loose-leaf  form. 
These  were  distributed  to  fire  control  officers  of  the  Dominion  Forest  Service, 
the  National  Parks  Service,  and  the  Bureau  of  Northwest  Territories  and  Yukon 
Affairs. 


Table  I 

Forest-fire  losses  in  Canada,  1947,  compared  with  10-year  average.  1937-46 


Provinces  (*) 

Yukon  and 

Item 

Annual 

Averrige 

1937-46 

Year  1947 

North  we.st 
Territories 
Year  1947 

Fires  under  10  .icres 

Vr. 

3.845 
1 ,  603 

3,893 
1,124 

35 

Fire.s  10  acres  antl  over " 

13 

Total  number  of  fires 

5,. 508 

5.017 

48 

acres 

Area  burned — 

Merrhantable  timber 

472,426 
605,179 
340, 175 
810,596 

105,098 
98,591 
93,747 

3!5,571 

3,884 

Young  frrowt  h " 

Cut-over  Ifinds     .                                               •                      u 

30, 343 
4 

Non-forested  lands 

;; 

3,880 

Total  area  Ijuined 

2,228,376 

613,007 

.38,111 

ft.  b.m. 
.  .  . cords 

...       $ 
S 
? 

...      S 

...    s 

Merchantable  timber  burned — 

Saw-timber M. 

Small  material 

Estimated  values  destroyed — 

Merr-liantable  timber 

Young  growth 

Cut-over  lands 

Other  property  burned 

.582,016 
2,135,263 

2.178,827 
809,173 
297,451 
607,897 

.38,107 
359. 9S2 

.565,500 

289,407 

97,389 

1,180,630 

5,104 
24,. 597 

168,. 572 

775,770 

14 

.30. 600 

Total  damage 

3,893,348 

2,132,986 

974,956 

Actual  co.-?t  of  fire-fightinji 

883,942 

1,170,859 

8,749 

...      $ 
miles 

Total  damage  and  fire-fighting  cost. . . 

4,777,290 

3,303.845 

983,705 

Area  under  protection sci 

788,000 

111,000 
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Table  II 
Forest  fires  in  Canada,  1947,  by  causes,  compared  with  10-year  average,  1937-46 


Provir 

pes(*) 

Yukon  and 

Cause 

Annual 
A  veraf^e 
1937-46 

Yeai 

1947 

Northwest 
Territories 
Year  1947 

No. 

% 

No. 

% 

No. 

% 

Camp-fires 

949 
995 
769 
419 
968 
171 
258 
49 
482 
448 

17 
18 
14 
8 
17 

5 

1 
9 
S 

74C, 

1,164 

405 

590 

1,022 

234 

118 

57 

414 

261 

15 
23 

"s 

12 

20 

5 

3 
1 

8 
5 

22 
'4 

46 

Smokers .... 

8 

Settlers 

Railways 

7 

10 
2 

15 

01 

Lightning 

4 

Inpendiury 

Public  works 

Miscellaneous  known 

2 
1 

i 

Unknown 

2 

Totals 

5,508 

100 

5,017 

100 

48 

100 

(*)  Includes  Dominion  Lands  within  provincial  boundaries. 


56 


DEPARTMENT  OF  MINES  AND  RESOURCES 


."=     .2 


S5 

-H 

-o 

CO 

"» 

H 

5~ 

CO 

ÙQ    :i 


^ 

53 

05^ 

t^c- 

1  cr. 

OC 

_ 

•^  O  -f  — 

eOTf< 

or 

OC  oto-* 

05 

t^o- 

CO 

h>. 

■* 

o'o'ir;";^ 

CO* 

t-"-+ 

ci" 

g 

05 

coco 

o 

u 

■*CI 

r- 

o 

Si 

1 

o 

é 

^ 

t^t^ 

05  05  oc 

«^ 

CO  Ç 

CO 

tc 

1^ 

to  CI  CO  c^ 

IC 

c; 

IC  CO  IC  CO 

o 

Sc 

o 

^ 

^ 

lOOi-*  c 

o" 

o'b- 

t^ 

> 

00  — -t;<m 

t^ 

co  o- 

UÎ 

<: 

CI 

c;— ' 

_" 

CO  Oi 

■<J<(MlO  — 

CJ 

C^  OC 

o 

Cî  "M 

•^cr  02  — 

CO 

CI  CO 

t^ 

to  oo  t^t^  1  o 

Ci '- 

-r 

c; 

r^  CO  lO  f 

•^" 

co'co 

o 

_o 

•^      —  — 

00 

—  CI 

-r 

eqrr 

*c 

1       ~~ 

£ 

1 

S 

o 

t--ao 

I^  C5  0  c 

IC 

CI  CO 

lO 

c 

bC 

O  "-1 

o  -r  looc 

0-. 

o  e- 

UÎ 

ci  CO  (CJ  c 

o 

CO 

Û 

G 

Ci  —  COC 

-* 

CO  — 

■^ 

> 

CO  CO  CO  CO 

CO 

■*b- 

<1 

lO  — 

l^ 

CI  oc 

-»"  oooor 

o 

QC  >-0 

CO 

o  CO 

C5  00  00  t 

iCCI 

00 

f  CO  t^or 

l^ 

^^co 

CO 

e3 

©"o"     — 

co" 

•>s<'ci 

t--r 

—  IM        -^ 

t~ 

CO  CI 

«Î 

^ 

'S 

1 

^ 

c 

l--t^ 

0  05  0-. 'it 

1  c^ 

OO'* 

CI 

M 

IC 

■<t"<OùOt^ 

t^ 

OOC 

cs 

** 

a 

CÎ 

CO  (M  ©  -t 

•* 

■<f  b- 

S 

■.o"-^"-*-* 

oo" 

O5  0C 

00 

> 

CO  CO      c 

2 

CO  CI 

o 

<; 

CC  00 

ooc  CO  ir 

00 

CO  CI 

00 

Oi 

CI  o  cj  >r 

CO  CO 

cq 

t^ 

O  ■*  t^  U" 

t- 

00  CO 

cq 

■^ 

è 

C-. 

CîCO        CO 

Cj" 

cTt~- 

o" 

CO 

r-  C 

■^ 

« 

j3 

t; 

rt 

^ 

C3  lO 

1^  ■<?•  -J  u- 

CI 

CO  — 

^ 

J£ 

w. 

(M 

co  OC  00  OC 

CJ 

CO  ut 

■n 

IM 

IC  l.0C^0■ 

•* 

'—  «: 

CO 

m 

o 

O  CD  t~  c^ 

•* 

t-CO 

CO 

> 

uO—  —  or 

t^ 

i^cc 

-!• 

< 

CI         — 

CI 

M  T»< 

CO  -^  UO  •»}■ 

00 

■*  cq 

._« 

<M 

O  — Tf  O- 

»c 

•*  — 

Ô 

J^ 

—  05  —  OC 

o 

CO  •* 

t^ 

■» 

O: 

o" 

t-."c: 

t^ 

r» 

-:.  -;  -^ 

OC 

CO  CI 

»c 

-W 

^ 

1 

C^ 

O 

cj  CO 

— '  —  -f  3- 

UÎ 

I^OC 

u; 

< 

M 

«-I 

OC  >c  u;  — 

o 

•^  — > 

CO 

g 

c^ 

05  ■*  CI  OC 

«0 

CI  c 

CI 

S 

OC'  C3  CI  — 

o  «: 

■^ 

< 

CO  —  — 1  OC 

CO  OC 

IC 

—  C!        C 

CO 

o 

o 

^^ 

e3 

c>)  m 

— '  lOOO  — 

«n 

00  CO 

Tf 

CO  cq 

t^cq  —  ir 

CO 

00  OC 

t^ 

t^ 

CO 

O  —  CO  c^ 

t^ 

"*  t 

C5 

•^ 

;^ 

^^ 

CI  CO  CO  »- 

CI 

co"— 

■* 

CI  CO 

00 

^ 

'^ 

CO  — 

■^ 

O 

o 

2 

o 

CI  UO 

gjSS? 

•* 

OC  t~. 

uo 

M 

C  CO 

00 

C5  l>- 

o 

r^ 

OC  CO  C5  0C 

00 

■*  CO 

o 

o  r-  -^  ir 

o" 

cq- 

-:f 

> 

ir  «-o  OÎ  C-: 

1  ^ 

cc  CO 

■* 

« 

< 

1  '^■ 
1 

t^  CI 

o 

œ 

O   ,        V.        - 

- 

tfirV. 

«^ 

o 

!.• 

tc   : 

fcC 

o 

~" 

~ 

"p 

!  r 

1 

5   : 

_cr 

•i 

•/j^ 

i 

s 

oj: 

3  g  5  à 

\ 

5  - 
-  y 

=  T3 

§J  m|J 

z 

3"^ 

ill 

û    U    5    T    ^ 

o 

■1 

^0  — 

1 

X  o 

/ 

^ 

< 

c 

O 

1 

MINES,  FORESTS,  A\D  SCIENTIFIC  SERVICES  BRANCH 


57 


s; 

•  o 


ore  —  ei 


œ      '— '  03 


CD  05  »0  ■^ 


CCT  00  CO  r^  c-j 

UZ  r-l  0>  oc  05  c^j 


»C  00  Tf  05 


o»cco  -H 

C^  to  t^  (N 


lO  05  C^  <N 

CO  00  O  O 


S2 


-M  IM  — H 


t^  -H  o  »C 
-*  CD  -H  ■<«< 
(M  0^0'-^ 


t^  1:^1^  O 


^  CO 
LO  05 
C0O5 


•>*<•<*'  CO  cj 
o  05  t^  c^* 

1_0  Tj<  —  r-l 

rr  -.»■  oo'  f  o" 


è=: 


—  o 


ooo   I       oc 

— (O     I  rt 


■5  ^ 

!|S, 

-s  §  M  ! 

3    t-    3 

c 


^-2 


-M     C 


_2'm 


QcS 


58 


DEPARTMENT  OF  MINES  AND  RESOURCES 

Table  IV 

Fire  season  1947 — Coînparative  statement  by  regions 


Region 


British  Columbia 

Alberta 

Saskatchewan 

Manitoba 

Ontario 

Quebec 

New  Brunswick 

Nova  Scotia 

Yukon 

N.W.  Territories 

Other  Dominion  Lands. 

Canada 


Increase  or  Decrease  in  Relation  to 
Average  for  Period  1937-46 


Number 
of  Fires 


370 
230 
133 
195 
220 
34 
66 
175 


64 


-     491 


Area 
Burned, 

Acres 


188,119 

610,447 

441,704 

124,962 

80,063 

173,132 

21,589 

32,041 


-       50, 572 


•1,615,369 


Fire- 

fightinfic 

Cost  Plus 

Damage 


559, 131 
996,509 
203,456 
10,809 
74,265 
4,54,335 
109,208 
768,056 


-   52,204 


•1,473,445 


Proceedings  under 
Fire  Laws 


Pi-ose- 
cutions 


206 


Con- 
victions 


197 


Deaths 


FOREST  PRODUCTS  LABORATORY 
OTTAWA 

The  work  of  the  Laboratory  continued  to  be  closely  associated  with  the 
problems  of  the  wood-producing  and  wood-using  industries.  The  high  level 
of  activity  resulted  in  heavy  demands  on  its  services.  This  was  indicated 
by  the  demand  for  special  investigations,  technical  information,  and  requests 
for  publications  issued  by  the  Laboratory.  Fourteen  thousand  nine  hundred  and 
forty-six  publications  were  distributed  in  response  to  these  requests. 

The  lack  of  adequate  accommodation  handicapped  the  initiation  and  imple- 
mentation of  certain  phases  of  the  work.  However,  an  active  program  of  research 
was  conducted.  Members  of  the  staff  were  active  on  committees  of  a  number  of 
national  and  international  organizations,  such  as  the  Canadian  Standards 
Association,  the  Technical  and  Woodlands  Sections  of  the  Canadian  Pulp  and 
Paper  Association,  the  Ontario  Research  Commission,  the  American  Society  of 
Testing  Materials,  the  American  Wood  Preservers'  Association,  and  the  United 
Nations  Food  and  Agricultural  Organization.  The  Laboratory  also  participated 
in  the  work  of  the  newly  organized  Forest  Products  Research  Society  of  the 
United  States. 

Representatives  of  the  Forest  Products  Laboratories  of  the  British  Com- 
monwealth met  during  the  British  Empire  Forestry  Conference  in  the  United 
Kingdom  in  1947,  and  steps  were  taken  to  promote  greater  collaboration  in 
forest  products  research.  Following  this,  preliminary  arrangements  were  made 
for  a  conference  in  Ottawa,  during  the  summer  of  1948.  of  represcntatiA-es  of 
the  Timber  Mechanics  Divisions  of  British  Commonwealth  and  United  States 
Laboratories. 

A  laminated  wood  arch  was  constructed  for  the  Department  of  Trade  and 
Commerce  for  use  in  the  Canadian  exhibit  at  the  Building  Trades  Exhibition, 
Manchester.  The  Laboratory  also  co-operated  in  the  preparation  of  the  booklet, 
"Canadian  Export  Timbers",  for  use  at  this  Exhibition  and  by  Canadian  Trade 
Commissioners  overseas.  A  six-day  course  in  forest  products  was  given  to  a 
group  of  Assistant  Trade  Commissioners  who  were  completing  a  period  of 
training  prior  to  being  posted  overseas. 
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Division  of  Timber  Mechanics 

The  collection  of  data  on  the  mechanical  and  physical  properties  of 
Canadian  species  was  continued.  Two  species,  eastern  hemlock  and  rock  elm, 
were  investigated. 

The  effect  of  specimen  size  upon  strength  was  studied  by  comparing  the 
results  of  tests  in  compression  on  specimens  1"  x  1"  x  2"  with  those  obtained 
from  2"  X  2"  x  8"  specimens.  The  study  was  undertaken  to  determine  the  value 
of  data  from  smaller  specimens,  because  standard  test  specimens  cannot  always 
be  cut  from  the  material  available. 

A  glued,  laminated  arch  of  47-foot  span  and  25-foot  rise  was  designed, 
built,  and  proof-loaded.  The  arch,  made  of  white  spruce  boards  glued  together 
with  casein  glue,  was  tested  by  loading  with  eight  large  boxes  of  sand  suspended 
by  rods  in  such  a  manner  as  to  simulate  a  distributed  load.  All  winter  it 
carried  a  load  of  48,600  lbs.,  made  up  of  a  dead  load  of  7,400  lbs.,  a  live  load 
of  20,400  lbs.,  and  an  overload  of  20,800  lbs. 

Assistance  was  given  a  telephone  company  in  determining  the  effect  upon 
strength  of  such  defects  as  brown  stain  and  cat  faces  in  poles. 

Attention  continued  to  be  focused  on  the  proposed  increase  in  safe  allow- 
able working  stresses  for  structural  timbers.  A  considerable  amount  of 
analytical  work  was  done  on  available  test  data  to  determine  the  validity  of 
the  increases  proposed. 

Tests  on  glued,  laminated  beams  which  had  been  subjected  to  ageing  and 
weathering  for  three  years  indicate  the  unsuitability  of  certain  types  of  glue 
for  exterior  use. 

The  possibility  of  a  shortage  of  large-size  railway  tie  timber  led  to  an 
investigation  of  the  feasibility  of  laminating  small  timbers  to  make  ties.  A 
number  of  experimental  laminated  ties  were  prepared,  which  will  be  installed 
in  track  to  obtain  details  of  performance  under  operating  conditions,  and  a 
record  of  service  life. 

Preliminary  work  was  done  to  determine  the  strength  and  safe  load  values 
applicable  to  a  new  type  of  steel  anchor  used  in  timber  framing.  This  anchor 
is  made  in  three  patterns  and  is  designed  to  facilitate  the  framing  of  houses 
and  other  light  timber  structures. 

Assistance  was  given  to  a  number  of  manufacturers  in  improving  the 
packaging  of  their  products.  This  service  included  re-design  of  containers  to 
produce  a  more  economical  and  efficient  pack.  The  packing  of  Army  stores 
was  examined  from  time  to  time  at  the  request  of  the  Department  of  National 
Defence,  and  check  tests  were  made  on  a  number  of  containers  used. 

Many  branches  of  the  wood-using  industries  requested  technical  assistance 
in  the  application  of  adhcsives,  veneer,  and  plywood.  ]Many  of  these  problems 
involved  considerable  experimental  work. 

The  remarkable  growth  during  the  year  in  the  use  of  radio-frequency 
dielectric  heating  by  the  wood-using  industries  was  reflected  in  the  number  of 
requests  for  technical  assistance.  Equipment  has  been  installed  by  a  number 
of  furniture  companies  and  many  resulting  problems  have  necessitated  funda- 
mental research  by  the  Laboratory  in  the  application  of  this  new  technique. 
Improved  methods  of  bonding  curved  plywood,  a  component  of  increasingly 
wide  application  in  many  different  fields,  were  also  investigated.  Dielectric 
heating  was  applied  to  the  gluing  of  the  smaller  elements  used  in  manufacturing 
laminated  railroad  ties  with  satisfactory  results.  A  similar  study  was  made  of 
edge-gluing  lumber  to  make  lumber  cores  suitable  for  veneering  in  the  manu- 
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facture  of  furniture  and  for  the  production  of  laminboards.  Fundamental 
studies  of  the  dielectric  properties  of  woods  and  glue  were  carried  out.  The 
work  was  confined  to  yellow  birch  but  will  be  expanded  to  embrace  all  Cana- 
dian species  of  commercial  importance. 

Drying  wood  by  applying  liigh-freciuenc3^  currents  can  be  done  quickly 
and  efficiently  on  small  pieces  of  wood,  but  when  the  same  technique  is  applied 
to  larger  timbers  it  is  unsuccessful,  because  the  wood  checks  severely  and  is 
rendered  unserviceable.  It  was  found,  however,  that  if  the  method  is  modified 
by  maintaining  an  ambient  atmosphere  of  high  humidity  around  the  timber 
the  ill  effects  are  considerably  lessened.  Since  this  technique  gave  promising 
results,  it  is  proposed  to  continue  the  experiments. 

Division  of  ^^^ooD  Preservation 

A  weatherproof  and  fire-retardant  coating  for  exterior  use  on  plywood  and 
shingles  was  developed  and  tested.  Such  a  coating,  to  be  practical,  must 
possess  the  properties  of  permanence,  cheapness,  and  ease  of  application,  and 
must  also  impart  a  definite  degree  of  fire-resistance  to  shingles  subjected  to 
standard  flame  and  brand  tests  for  roofing  materials. 

Comparative  laboratory  and  service  tests  were  started  to  determine  the 
relative  value  as  a  wood  preservatiA'e  of  creosote  distilled  from  lignite  tar 
produced  in  Saskatchewan,  and  standard  creosote.  Creosote  may  not  always 
be  available  for  use  as  a  wood  preservative  and  intensive  studies  were  made  of 
other  preservatives  such  as  zinc-meta-arsenite,  copper  naphthenate.  penta- 
chlorophenol,  and  copper  sulphate. 

The  development  of  accelerated  methods  for  testing  wood  preservatives 
was  continued.  These  tests  are  required  to  supplement  service  tests  on  full-size 
timber  products,  which  require  from  20  to  30  years. 

Investigation  of  the  ground-line  treatment  of  eastern  white  cedar  pole 
stubs,  begun  in  1940,  was  completed.  When  the  investigation  began,  there 
were  approximately  10.000.000  untreated  wood  poles  in  line  in  Canada.  It  was 
not  possible  to  treat  these  poles  when  installed,  and  the  desire  to  postpone 
costly  replacements  centred  attention  on  the  need  for  definite  information 
regarding  the  relative  merits  of  some  comparatively  cheap  and  easily  applied 
ground-line  treatments.  The  results  of  the  tests  made  by  the  Laboratory  on 
seven  ground-line  treatments  and  one  butt  treatment  indicated  that  all  treat- 
ments were  effective  in  inhibiting  decay  at  the  ground-line  for  a  period  of  six 
years,  with  the  exception  that  in  one  treatment  there  was  a  small  amount  of 
decay  at  the  junction  of  the  heartwood  and  sapwood.  The  treatment  that 
combined   creosote   and    salt  penetration    appeared   to   be   the   most   effective. 

Division  of  Wood  Chemistry 

Barks  from  black  spruce,  white  spruce,  balsam  fir,  eastern  hemlock,  and 
Douglas  fir  were  analysed  by  the  usual  methods  applied  to  wood.  The  content 
of  reducing  and  fermentable  sugars  derivable  from  the  bark  was  also  studied. 
Important  points  noted  were  the  presence  in  the  barks  of  large  amounts  of 
extractives,  the  low  yields  of  pulp  obtained  by  alkaline  cooking,  the  presence 
of  "lignin"  fractions  resistant  to  solubilization  with  alkaline  solutions,  and  the 
low  content  of  Sugars  fermentable  with  baker's  yeast.  The  latter  fact  possibly 
indicates  the  presence  of  only  small  quantities  of  ccllulosic  material  in  the 
barks. 

Fibreboards  of  the  insulation  and  hard-pressed  types  were  prepared  from 
eastern  cedar  and  western  red  cedar  barks,  and  from  combinations  of  these 
barks  with  either  sulphite  pulp  screenines  or  groundwood  pulp  screenings.  There 
are  indications  that  a  board  of  the  insulation  type,  of  acceptable  tensile  strength. 
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can  be  prepared  from  eastern  cedar  bark.  Western  red  cedar  bark  alone 
produces  a  board  of  very  low  tensile  strength.  The  strength  of  such  a  board 
is,  however,  increased  considerably  by  the  addition  of  ten  per  cent  of  sulphite 
pulp  screenings  to  the  stock.  The  incorporation  of  groundwood  pulp  screenings 
did  not  produce  as  great  an  improvement  in  strength. 

Hard-pressed  boards  prepared  from  eastern  cedar  bark  are  considerably 
higher  in  modulus  of  rupture  and  tensile  strength  than  boards  prepared  from 
Western  red  cedar  bark.  However,  such  boards  fall  considerably  below  the 
present  requirements  specified  for  commercial  boards  of  this  type. 

In  the  use  of  wood  sugar  solutions  for  the  production  of  ethyl  alcohol,  one 
of  the  conditions  desired  for  distillation  is  a  high  concentrate  of  alcohol  in  the 
fermented  liquid.  It  was  considered  that  such  a  condition  might  be  achieved  by 
using,  prior  to  distillation,  the  fermented  liquid  from  one  run  to  prepare  acid 
solution  for  the  hydrolysis  of  wood  for  a  second  run.  However,  before  this  was 
tried  it  was  necessary  to  make  certain  that  alcohol  in  the  liquid  is  not  chemically 
transformed  during  the  hydrolysis  of  wood  by  the  Scholler  process.  Experiments 
were  undertaken  which  indicated  that,  under  the  experimental  conditions  used, 
no  appreciable  change  in  the  alcohol  occurred. 

Experimental  work  was  initiated  on  the  preparation  from  wood  hydrolyzate 
of  pure,  crystalline  glucose  by  more  effective  methods  than  are  presently  avail- 
able. Limited  success  was  obtained  by  using  lead  acetate  as  a  means  of  precipi- 
tating and  removing  some  of  the  impurities  present. 

The  chemical  changes  resulting  from  the  electrolysis  of  lignin  solutions  were 
investigated.  In  order  to  understand  the  chemical  reactions  taking  place  at  the 
electrodes,  the  gases  evolved  during  electrolysis  were  analysed.  The  cathode 
gas  consisted  almost  entirely  of  hydrogen,  whereas  that  from  the  anode  con- 
sisted of  82  per  cent  oxygen,  6  per  cent  carbon  dioxide,  8  per  cent  carbon 
monoxide  and  4  per  cent  undetermined  gas.  Deposits  fonned  at  the  cathode 
during  electrolysis  of  sulphite  waste  liquor  contained  carbonates  of  calcium 
and  magnesium.  Sulphites  are  also  present  in  the  deposits,  since  sulphur  dioxide 
(7-18  per  cent)  is  set  free  by  the  addition  of  mineral  acids.  As  the  methoxyl 
content  of  the  cathode  deposit  was  found  to  be  4-7  per  cent,  as  against  7-8 
per  cent  methoxyl  in  the  dry  residue  of  the  untreated  waste  liquor,  the  presence 
of  considerable  amounts  of  lignin  was  indicated.  Changes  in  the  pH  of  the 
anolytes  from  4-9  to  0-65  during  electrolysis  indicate  the  formation  of  con- 
siderable amounts  of  organic  acids.  Attempts  were  made  to  extract  com- 
pounds formed  during  electrolysis  in  sufficient  quantities  for  analysis  and 
identification. 

Analyses  of  electrolysis  of  solutions  of  soda  lignin  showed  that  some 
demethoxylation  took  place  during  electrolysis.  Benzene  extractions  of  catho- 
lytes  and  anolytes  were  carried  out,  but  in  attempts  to  vacuum  distil  the 
extracted  substance,  decomposition  took  place  under  the  conditions  used. 

At  the  request  of  the  Topographical  Survey  Division  of  the  Department, 
the  possibility  was  investigated  of  improving  the  properties  of  certain  card- 
boards used  for  making  templets. 

Division'  of  Timber  Pathology 

Surveys  were  made  during  the  summer  and  winter  at  mill?  manufacturing 
birch  veneer  and  lumber  to  study  methods  of  handling  and  storing  logs  in  the 
woods  and  at  the  mills.  Sapwood  of  untreated  logs  stored  on  land  showed 
advanced  decay  to  a  distance  of  1  to  3-|  feet  from  the  end  with  incipient  decay 
running  at  times  the  length  of  the  log.  Information  received  indicated  that  the 
loss  was  almost  $2,000,000  for  a  total  cut  in  1946-47  of  250,000,000  ft.  b.m. 
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Samples  of  rots  observed  were  collected,  and  wood-rot  fungi  isolated  from  them 
were  under  study.  Te^ts  were  conducted  to  determine  the  efficiency  of  certain 
end-coatings  in  protecting  the  logs  from  fungoid  attack. 

Fifty-eight  fungi  obtained  from  spore  traps  set  in  lumber  seasoning  yards 
were  grown  on  blocks  of  red  pine  sapwood  in  culture  jars  to  test  their  ability 
to  stain  the  wood.  Thirty-seven  caused  hea\y  stain.  13  slight  to  moderate  stain, 
and  8  insignificant  or  no  stain. 

Two  series  of  cultures  of  fungi  isolated  from  green  jack  pine  were  completed; 
one  run  in  C[uadruplicate  on  agar  plates,  the  other  on  blocks  of  jack  pine.  In 
both  series  the  fungi  were  paired.  The  fungi  showed  a  wide  variety  of  reactions 
on  one  another  and  great  diversity  in  the  colour  changes  induced  in  the  wood. 
The  reactions  of  three  fungi,  commonly  associated  with  Forties  pini  in  red-stained 
jack  pine,  on  secondary'  wood-rot  fungi,  whicii  attack  jack  pine  railway  ties  in 
service,  were  studied. 

The  identification  of  fungi  responsible  for  rots  in  different  species  of  wood 
was  continued.  Fungi  isolated  from  rock  elm.  beech,  white  birch,  and  yellow 
birch  were  identified  as  Hydnum  erinaceum,  which  causes  white  heartwood  rot: 
Armillana  mellea,  Collybia  vehitipes,  and  a  haploid  mycelium  of  Pholiota 
adiposa  were  isolated  from  rock  elm;  Hydnum  septentrionale  was  obtained  from 
birch;  Lenzites  trahea,  Stereum  purpureum  and  Polyporus  hirsutiis  were  obtained 
from  poplar,  and  others  were  under  study. 

Soil  was  found  to  be  a  satisfactory^  medium  in  which  to  obtain  rapid  decay 
of  wood  blocks  in  culture,  but  the  blocks  may  be  so  stained  by  the  soil  that  the 
true  colours  of  the  rots  do  not  appear.  Vermiculite  was  tested  as  a  substitute 
for  soil  in  the  hope  that  the  rots  produced  may  be  more  characteristic.  Blocks 
of  white  pine  buried  in  soil,  and  in  vermiculite.  and  inoculated  with  four  fungi, 
were  examined  after  six  months  incubation  at  78°  to  80'"  F.  The  wood  was  only 
slightly  discoloured  by  vermiculite,  but  was  badly  stained  by  soil.  Loss  in 
weight  due  to  decay  was  62  per  cent  to  71  per  cent  in  soil  and  5  per  cent  to  35 
per  cent  in  vermiculite.  This  was  probably  caused  by  the  higher  moisture 
content  retained  by  the  wood  in  soil.  The  four  fungi  were  about  equally  active 
en  the  blocks  in  soil,  but  showed  very  considerable  variation  in  their  attack  on 
blocks  in  vermiculite.  The  effect  of  an  extract  of  vermicuUte  on  the  growth 
of  two  of  the  fungi  was  tested  in  plate  culture.  The  spread  of  the  fungi  over 
the  plates  was  not  checked,  but  reduced  vitality  was  evidenced  by  a  thinning  of 
the  mats. 

Logs  from  five  rock  elm  trees  were  cut  into  test  material  and  seasoned,  in 
connection  with  investigating  the  relative  resistance  to  decay  of  white  and  rock 
elm.    Preparation  of  blocks  for  decay-resistance  tests  was  begun. 

A  study  was  made  of  brown  stain  and  decay  in  sapwood  of  red  pine  poles 
which  had  been  stored  under  conditions  provocative  of  fungoid  attack. 

Division  of  Lumber  Seasoning 

Experimental  kiln  runs  were  made  in  connection  with  revising  drying 
schedules  for  Eastern  Canadian  species  of  lumber.  Because  of  the  danger  of 
damaging  large  quantities  of  lumber,  the  drying  conditions  tested  have  been 
comparatively  mild.  This  restriction  will  be  necessary  until  eciuipment  on  order 
for  a  new  small  experimental  drying  chamber  is  in  operation. 

Technical  assistance  was  given  to  industry,  and  several  firms  in  Nova 
Scotia  and  Quebec  w^ere  visited.  At  the  request  of  the  Quebec  Department  of 
Agriculture  certain  firms  manufacturing  egg  cases  and  butter  boxes  were 
assisted  in  improving  the  seasoning  of  their  wood. 


MIXES,  FORESTS,  AND  SCIENTIFIC  SERVICES  BRANCH  63 

An  investigation  was  made  of  the  preparation  of  willow  logs  for  manu- 
facturing artificial  limbs.  During  the  air-seasoning  of  these  logs,  whicli  takes 
from  four  to  five  years  previous  to  manufacture,  many  split  and  have  to  be 
discarded.  Willow  logs  were  obtained  for  sawing  and  drying  at  the  Laboratory 
in  an  attempt  to  obtain  lumber  without  splits  which  may  be  laminated  into 
blanks  and  subsequently  manufactured  into  artificial  limbs. 

Approximately  400  replies  were  received  from  a  ciuestionnaire  seeking 
information  on  the  kiln-drying  problems  of  selected  lumber  mills  and  secondary 
wood-working  industries  in  Eastern  Canada.  The  object  of  this  questionnaire 
was  to  determine  the  main  seasoning  problems  of  those  plants  operating  dry 
kilns. 

Plans  were  made  to  conduct  a  lumber  seasoning  course  in  April,  1948,  to 
extend  the  knowledge  of  kiln  operation  and  seasoning  practices.  Lumber  manu- 
facturing firms  were  invited  to  send  representatives.  The  response  was  so  great 
that  it  was  necessary  to  arrange  two  more  courses. 

Division  of  Timber  Physics 

Large  scale  co-operative  experiments  on  the  chemical  treatment  of  standing 
trees  were  carried  out  during  the  summer  of  1947  on  the  woods  operations  of  a 
paper  company  in  northern  Ontario.  The  tests  were  made  to  determine  the 
effects  of  various  chemical  treatments,  when  applied  during  different  months  of 
the  year,  on  the  ease  of  peeling  and  on  the  shipping  weight  of  pulpwood.  About 
3,800  jack  pine,  black  spruce,  balsam  fir,  aspen  poplar,  balsam  j^oplar,  and 
white  birch  trees  of  pulpwood  size  were  treated  with  different  chemicals  in 
June.  July,  August,  and  September.  Sample  cuttings  were  made  at  intervals, 
beginning  one  month  after  treatment  and  continuing  until  mid-October.  A 
further  series  of  cuttings  from  these  1947  treatments  will  be  made  during  the 
summer  of  1948. 

The  season  in  which  the  chemicals  were  applied  was  found  to  be  a  factor  in 
their  effectiveness  in  improving  peeling.  ^laterial  treated  in  June  and  July  gave 
more  satisfactory  results  than  that  treated  in  August,  and  chemicals  applied  in 
September  did  not  improve  the  peeling  in  any  way.  Weight  reduction  occurred 
only  in  the  softwoods,  with  the  maximum  reduction  in  those  treated  early  in 
the  season.  Loss  in  weight  per  cubic  foot  was  greatest  in  top  logs,  increasing 
progressively  from  butt  level  upwards.  In  trees  treated  in  June  and  July,  top 
logs  of  jack  pine  showed  a  reduction  in  weight  up  to  22  pounds  per  cubic  foot 
when  felled  from  two  to  four  months  following  treatment. 

The  eft'ect  of  chemical  treatment  of  cedar,  to  be  peeled  for  use  as  posts  and 
small  poles,  was  investigated  near  Maberley,  Ont.  Material  treated  in  July  and 
August  and  felled  in  the  late  summer  and  autumn,  peeled  easily,  and  was  about 
15  per  cent  lighter  in  weight  than  untreated  material' cut  and  peeled  at  the  same 
time. 

A  study  was  also  made  of  the  reduction  in  weight  of  logs  of  untreated 
trees  that  had  been  felled  and  allowed  to  retain  their  branches  for  various  periods, 
so  that  drying  would  occur  during  the  warm  weather  by  evaporation  through  the 
foliage.  The  results  indicate  that  more  drj^ing  is  obtainable  in  a  short  period  of 
one  or  two  months  by  this  method  than  occurs  when  chemically-treated  trees 
are  left  standing  through  the  summer.  This  weight  reduction  occurred  in 
broad-leaf  and  coniferous  species,  but  there  was  no  improvement  in  peeling. 

Dr^ision  of  Wood  Utilization 
Sawmill  utilization  studies  were  resumed.  They  are  designed  to  determine 
the  amount  of  material  suitable  for  economic  use  that  is  wasted,  and  the  relative 
efficiency  of  present  equipment  and  combinations  of  equipment.  They  investi- 
gate various  sawing  practices  and  the  effect  of  log  diameter  on  production  time 
and  yield  of  lumber. 
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The  studies  were  conducted  at  25  mills  in  Ontario  and  Quebec,  cutting  mainly- 
spruce,  jack  pine,  balsam  fir,  and  white  pine.  The  mills  had  sawing  capacities 
ranging  from  700  ft.  b.m.  to  25,000  ft.  b.m.  per  day.  This  range  in  size  necessi- 
tated classification  of  the  mills  according  to  the  type  of  production  equipment 
used.    The  classification  follows: 

A. — Circular  head-saw,  trim-saws. 

B. — Circular  head-saw,  edger,  trim-saws. 

C. — Band  head-saw,  edger,  trim-saws. 

D. — Twin  circular  head-saw,  re-saw,  edger,  trim-saws. 

E. — Circular  head-saw,  re-saw,  edger,  trim-saws. 

F. — Band  head-saw,  re-saw,  edger,  trim-saws. 

G. — Compound  mills  (two  or  three  manufacturing  sides). 
In  the  twelve  type  B  mills  studied,  results  indicate  lumber  recoveries  ranging 
from  44  per  cent  to  56  per  cent  of  the  volume  of  the  log.  The  average  lumber 
recovery  in  this  type  of  mill  was  49  per  cent.  Approximately  one-third  of  the 
sawdust  produced  in  these  mills  is  used  for  fuel  and  one-third  of  the  slabs,  edgings, 
and  trim-ends  are  used  for  mill  fuel  or  sold  as  firewood.  Only  one  of  the  type  B 
mills  studied  was  operating  a  lath  machine.  Sufficient  coverage  was  not  given  to 
the  other  types  to  be  representative  and  additional  mills  in  these  types  will  be 
included  in  the  program  for  1948. 

FOREST  PRODUCTS  LABORATORY,  VAXCOL'IŒR 

This  Laboratory  provides  service  to  western  Canadian  lumber  producing  and 
wood-using  industries,  and  provides  information  on  new  and  improved  methods 
for  utilizing  western  woods.  It  is  located  on  the  campus  of  the  University  of 
British  Columbia  and  works  in  co-operation  with  the  University. 

Keeping  pace  with  the  demand  for  greater  service,  the  facilities  of  the 
Laboratory  have  been  expanded.  The  re-organization  of  the  Forest  Products 
Laboratories  of  Canada  resulted  in  decentralization  of  the  work  already  in 
progress  or  to  be  undertaken.  The  Vancouver  Laboratory  now  operates  as  a 
regional  research  unit  for  western  Canada,  and  the  program  of  work  is  carried 
out  under  four  major  divisions. 

There  was  a  marked  increase  over  1946  in  the  manufacture  of  lumber  in 
western  Canada,  with  coast  sawmills  showing  an  increase  of  about  twenty  per 
cent.  There  were  indications,  however,  of  a  return  to  more  competitive  market 
conditions,  and  there  was  growing  interest  on  the  part  of  representatives  of 
industry  in  all  types  of  research  work,  with  special  emphasis  on  utilization. 

Division  of  Timber  ]Mech.\xics 

Determination  of  the  physical  and  mechanical  properties  of  western  Cana- 
dian lumber  species  was  continued.  Small,  standard  specimens  free  from  defects 
were  used.  Tests  of  mountain  hemlock  in  the  air-dry  condition  were  advanced 
materially.  Testing  in  green  condition  was  begun  on  a  shipment  of  second- 
groAA-th  Douglas  fir  logs  from  the  Fraser  River  Valley,  and  on  a  shipment  of 
western  birch  logs  from  Quesnel,  B.C. 

Service  was  provided  to  industry  relative  to  standard  testing  of  adhesives  of 
various  kinds.  Many  technical  inquiries  were  answered  concerning  glues  and 
their  application  to  fabrications  of  various  types.  Studies  were  undertaken  in 
order  to  supply  industry  with  data  on  the  strength  and  water-resistance  of  various 
glues,  to  conduct  acceptance  tests,  within  specifications,  of  plywood  and  other 
glued  construction,  and  to  determine  the  underlying  causes  of  failure  in  gluing 
operations.  Frequent  tests  were  made  to  determine  the  shear  strength  of  various 
glues  when  applied  to  hard  maple  clips  one  inch  wide  and  one  inch  overlap,  and 
to  maple  blocks  having  a  shear  area  of  4  square  inches.  Both  are  standard  for 
testing  and  for  acceptance  within  the  relevant  specification. 
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A  fundamental  investigation  was  continued  of  the  comparative  specific 
gravities  and  mechanical  strength  properties  of  material  from  the  north,  east, 
south,  and  west  sides  of  western  species.  All  listings  and  computations  for  this 
study,  covering  a  number  of  species,  were  completed,  and  a  report  will  be 
published. 

Few  data  were  available  regarding  the  taper  of  Douglas  fir  and  western  red 
cedar  poles  and  piling.  Accordingly,  measurements  were  made,  in  various  pole 
yards,  of  Douglas  fir  poles  25  to  45  feet  in  length,  Classes  1  to  7,  and  of  piles 
50  feet  long,  Classes  A  and  B.  Western  red  cedar  poles.  Classes  1  to  7,  length 
25  to  45  feet,  were  also  measured.  Additional  measurements  will  be  made  as  i)oles 
and  piling  become  available  in  local  yards. 

The  belief  in  some  sections  of  the  timber  industry  that  specifications  with 
respect  to  factors  of  safety  for  structural  timber  design  are  too  rigid,  brought 
renewed  attention  to  the  matter  of  working  stresses  for  structural  timbers.  Test 
results  of  current  allowable  stresses  are  being  analysed  by  both  the  Canadian  and 
the  United  States  Forest  Products  Laboratories.  Test  data  originating  at  the 
Vancouver  Laboratory  were  requested  by  the  United  States  Forest  Products 
Laboratory  at  Madison,  for  inclusion  in  an  overall  analysis  of  test  results  for 
structural  timbers. 

There  was  a  continuous  demand  from  manufacturers  and  consumers  for 
testing  of  mechanical  and  physical  properties  of  particular  wood  samples. 
Custom  testing  of  materials  other  than  wood  was  also  done  at  the  laboratory, 
because  suitable  equipment  was  not  available  locally.  The  cost  was  defrayed 
by  the  firms  concerned. 

The  Timber  Mechanics  Laboratory  was  used  for  two  and  one-half  days  a 
week  for  instruction  and  demonstration  to  engineering  students  of  the  University 
of  British  Columbia  in  testing  materials  of  construction.  Approximately  450 
students  attended  regular  sessions,  resulting  in  a  much  greater  use  of  laboratory 
facilities  by  undergraduates  than  in  former  years. 

Division  of  Utiliz.\tiox  and  Seasoxixg 

The  results  of  a  sawmill  waste  survey  conducted  during  the  summer  of  1946 
were  completed,  and  reports  were  sent  to  the  mills  concerned.  This  survey 
indicated  that  although  the  proportion  of  log  not  converted  into  lumber  still 
remained  high,  utilization  of  this  so-called  "sawmill  waste"  had  improved  since 
the  last  survey  was  made  in  1930. 

Considerable  information  was  assembled  on  the  manufacture  of  wood  flour 
from  sawmill  waste.  Samples  of  flour  from  various  local  species  were  sent  on 
request  to  the  Trade  Representative,  Department  of  Trade  and  Industry.  London, 
England. 

Preliminary  tests  were  made  on  the  burning  qualities  of  western  red  cedar 
wood  briquettes,  manufactured  from  shingle  mill  waste.  This  is  the  first  major 
step  toward  utilizing  this  material. 

A  survey  was  conducted  on  utilizing  shingle  "tow"  for  use  in  plant  nurseries. 
The  quantity  used,  however,  was  so  small  in  comparison  with  the  amount 
produced  that  it  was  not  considered  of  great  economic  importance  from  a 
utilization  standpoint. 

A  study  was  initiated  to  determine  the  weight  and  solid  wood  volume  of  a 
cord  of  sawmill  waste.  This  material  is  being  sold  as  pulpwood  for  conversion 
into  pulp  chips. 

The  compilation  of  information  on  the  effect  of  log  size  and  grade  on  the 
quality  and  quantity  of  lumber  produced  from  Douglas  fir  logs  was  completed. 
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Logging  waste  and  methods  of  salvage  were  studied.  Two  of  the  three  salvage 
operations  studied  involved  re-logging  cut-over  lands  to  recover  merchantable 
material.  In  the  third,  all  merchantable  material  w^as  removed  in  the  initial 
operation.  Results  of  one  operation  indicate  that  approximately  two-thirds  of 
the  waste  left  after  the  initial  logging  can  be  recovered  by  re-logging,  using  light 
modified  equipment.  Matched  kiln-dried  and  air-dried  furniture  stock  was 
studied  to  determine  the  comparative  rate  of  moisture  absorption  under  storage 
conditions.  Results  indicate  that  kiln-dried  material  does  not  absorb  moisture 
as  readily  as  air-dried  stock. 

Test  runs  were  made  in  the  experimental  kiln  to  develop  a  schedule  for  black 
Cottonwood  lumber  green  from  the  saw. 

Two  kiln  courses  for  lumbermen  were  conducted,  with  an  enrolment  of 
thirty-three.   Lectures  were  prepared  and  distributed  to  candidates. 

A  survey  of  kiln-drying  facilities  in  the  southern  coast  region  of  British 
Columbia  was  begun.  Numerous  Vancouver  Island  mills  were  visited  in  connec- 
tion with  this  project.  The  prevention  of  warping  in  hickory  strips  used  in  manu- 
facturing laminated  skis  was  investigated.  It  was  found  that  these  strips  rem.ain 
fairly  stable  when  subjected  to  a  pressure  of  5  pounds  per  square  inch  and  a 
temperature  of  250°  F.  for  four  to  six  minutes. 

A  charge  of  4-inch  by  6-inch  western  hemlock  pipe  stock  was  dried  in  the 
experimental  kiln  to  determine  whether  it  is  feasible  to  kiln-dry  large-size 
material  prior  to  preservative  treatment.  The  results  indicate  that  if  a  proper 
schedule  is  used  and  sufficient  time  allowed,  very  little  de-grade  occurs. 

Division  of  "Wood  Preservation  and  Timber  P.a.thology 

A  number  of  preliminary  tests  were  made  to  obtain  information  on  tem- 
peratures which  prevail  at  various  points  in  a  commercial  retort  while  wood 
is  undergoing  treatment  with  a  preservative.  A  special  pressurized  recording 
thermometer  was  designed  and  manufactured  locally  for  this  purpose.  Readings 
indicate  variations  of  temperature  which  might  affect  treatment  adversely. 

Progress  was  made  in  providing  and  equipping  a  laboratory  for  studying 
wood  preservation  problems  of  a  regional  nature,  and  plans  were  initiated  on 
several  projects. 

Collaboration  with  the  Ottawa  Laboratory  in  recording  the  service  life  of 
treated  and  untreated  timber  products  was  continued.  Studies  were  made  of 
the  relative  durability  of  commercial  species  of  western  Canadian  woods,  when 
used  in  conditions  favouring  decay,  and  when  subjected  to  attack  by  insects  and 
marine  borers. 

Numerous  wood  samples  submitted  by  various  industrial  firms  and  wood 
users  were  identified. 

A  reference  collection  of  pathological  material  was  maintained  for  the 
study  of  wood-inhabiting  fungi  and  stains  which  attack  forest  products.  The 
collection,  in  the  form  of  cultures  on  malt  agar,  numbered  160  at  the  end  of 
the  year,  and  will  be  extended  as  opportunity  is  afforded.  Some  permanent 
mounts  of  the  mycelia  of  wood-destroying  fungi  were  maintained  to  serve  as  a 
means  of  diagnosing  decay  and  for  demonstration  purposes. 

Experiments  w^ere  made  to  discover  a  practical  colour  test  for  differen- 
tiating between  sapwood  and  heartwood  in  western  hemlock.  A  large  number 
of  chemical  reagents  were  tried,  one  of  w^hich  appeared  to  be  a  successful 
indicator  on  western  hemlock  and  a  number  of  other  woods.  The  work  will 
be  extended  to  investigate  the  possible  effect  of  seasonal  influences  on  the 
efficacy  of  promising  indicators. 
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Division  of  Wood  Chemistry 

The  most  recent  addition  to  services  offered  the  wood-using  industry  of 
western  Canada  was  the  proposed  work  in  wood  chemistry.  A  survey  was  begun 
of  the  possibilities  and  problems  of  chemical  utilization  applicable  to  that 
region.  A  chemistry  laboratory  was  set  up  and  basic  equipment  was  installed. 
It  was  proposed  to  add  specialized  equipment  with  the  initiation  of  specific 
projects.  A  number  of  problems  are  in  need  of  early  attention  and  these  were 
carefully  considered,  with  a  view  to  beginning  work  as  soon  as  possible. 

General 

There  was  a  considerable  revival  of  interest  in  the  use  of  the  laboratory 
facilities  as  a  bureau  of  technical  information  in  connection  with  the  properties 
and  uses  of  wood. 

Research  workers  visited  industrial  establishments  regularly  and  men  in 
the  industry  visited  the  laboratory  for  discussions  of  technical  problems.  Such 
association  was  extended  also  in  committee  work  and  through  attendance  by 
laboratory  officers  at  the  various  scientific  meetings  of  forestry,  logging,  lumber- 
ing, and  research  groups. 

Co-operation  between  the  Vancouver  Laboratory  and  other  regional 
research  institutions  which  were  carrying  out  work  in  associated  fields  resulted 
in  collaboration  on  various  projects  of  mutual  interest  with  such  organizations 
as  the  Dominion  Science  Service,  the  British  Columbia  Forest  Service,  various 
departments  of  the  Faculty  of  Applied  Science  at  the  University  of  British 
Columbia  and  the  British  Columbia  Research  Council. 

List  of  Laboratory  Publications 

News  Letter,  Forest  Products  Laboratory,  Vancouver. 

(Seven  issues  distributed.) 
The  Effect  of  Kiln-drying  upon  the  Strength  of  Western  Hemlock. 
A  Review  of  the  Work  in  Progress  and.  the  Residts  Obtained  at  the  Vancouver 

Forest  Products  Laboratories.  (Prepared  for  the  British  Empire  Forestry 

Conference.) 
Summary  of  Information  on  the  Change  in  Moisture  Content  of  Seasoned 

Lumber  in  Storage  and  in  Transit  (Revised). 
The  Air  Seasoning  of  Lumber  in   the  Southern  Coast  Region  of  British 

Columbia    (Revised) . 
Moisture   Content  of  Lumber — Its  Determination  and  Effect  on   Weight. 
Course  of  Lectures  on  Lmriber  Seasoning  Practice  in  British  Columbia — • 

Prepared  for  Classes  in  Lumber  Seasoning. 
Lectures  Prepared  for  University  Students  in  Applied  Science. 
Forest  Products  Research  in  British  Columbia.    (March  issue  of  Industrial 

Canada.) 
Program  of  Work,  1948-49. 
List  of  Publications  Available.  (Revised  March  1948.) 

PULP   AND   PAPER   RESEARCH   INSTITUTE    OF   CANADA 

The  Forest  Products  Laboratory,  Montreal,  is  a  part  of  the  Pulp  and  Paper 
Research  Institute  of  Canada.  The  latter  is  supported  jointly  by  the  Dominion 
Government,  the  Canadian  Pulp  and  Paper  Association,  and  McGill  University. 
The  work  of  the  Institute  is  under  the  supervision  of  a  General  Director,  who  is 
responsible  to  a  Joint  Administrative  Committee  consisting  of  representatives 
of  the  three  constituent  bodies. 
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Fundamental  Research  Studies 

Great  headway  has  been  made  in  the  past  few  decades  in  chemical  and 
physical  use  tests  for  cellulose  and  cellulose  derivatives.  Nevertheless,  these 
tests  may  fail  to  explain  why  two  pulps,  apparently  similar  in  all  measurable 
properties,  sometimes  give  papers  of  different  quality;  why  they  acetylate, 
xanthate,  or  nitrate  witli  unequal  ease;  or  why  they  yield  derivatives  varying 
in  solubility,  clarity,  and  filterability.  These  apparent  anomalies  suggest  that 
present  specifications  for  pulps  fail  to  take  aç^count  of  all  the  important  and 
variable  qualities  of  cellulose.  One  of  these  undetermined  variables  might  be 
that  pre-treatments,  such  as  wetting  and  re-drying,  alter  the  "accessibility"  or 
"re-activity"  of  the  pulp  during  subsequent  physical  or  chemical  processing. 
If  so,  derivatives  differing  perhaps  only  slightly  in  overall  chemical  composi- 
tion, but  perhaps  markedly  in  physical  properties,  would  be  expected.  Even  if 
the  overall  chemical  composition  remains  constant,  unknown  but  possibly  wide 
variations  are  possible  in  the  way  in  which  nitrate,  xanthate,  ester,  or  ether 
groups  are  distributed  among  the  remaining  primary  and  secondary  alcohol 
groups  in  technical  cellulose  derivatives.  This  variable  may  influence  the 
viscosity,  gelation,  and  solubility  of  the  products  in  various  liquids.  Research 
in  the  cellulose  field  is  chiefly  concerned  with  such  problems. 

Two  of  the  researches  on  carbohydrate  oxidations  attempt  to  provide  more 
precise  information  on  what  happens  chemically  when  cellulose  and  starch  are 
oxidized,  and  the  third  explores  the  possibility  of  turning  electrolytic  oxidation 
to  good  use  in  the  disposal  of  the  carbohydrates  in  wood  wastes.  Electrolytic 
oxidation  was  chosen  because  Canada  has  much  electric  power,  and  because 
chemical  control  over  the  oxidation  might  be  secured  by  an  appropriate  choice 
of  the  electrolytic  cell. 

Although  the  bleaching  of  pulps  involves  bleaching  or  removal  of  non- 
carbohydrate  phenolic  constituents  of  a  complex  and  unknown  nature,  surpris- 
ingly little  information  is  available  concerning  the  action  of  bleaching  agents 
upon  simpler  phenolic  substances.  Three  researches  in  progress  are  filling  this 
gap  in  knowledge,  and  constitute  a  prelude  to  future  studies  of  the  action  of 
halogen-containing  oxidants  on  lignin  itself. 

Because  it  is  clear  that  present  methods  of  isolation  yield  products  not  fully 
characteristic  of  lignin  as  it  exists  in  wood,  attempts  have  been  made  to  find 
new  methods  free  from  this  objection.  Researches  on  lignin  include  one  new 
method  that  appears  to  isolate  almost  all  the  lignin  in  a  pulpable  condition, 
another  that  isolates  a  small  and  apparently  homogeneous  fraction,  and  a  third 
that  attempts,  by  oxidative  degradation,  to  determine  the  chemical  difference 
between  most  types  of  isolated  lignin  and  lignin  as  part  of  the  wood  structure. 
It  is  clear  that  more  information  along  these  lines  will  help  to  explain  the 
chemistry  of  commercial  sulphite  cooking. 

The  enormous  quantities  of  bark  produced  by  the  lumber  and  pulp  indus- 
tries are  at  present  almost  entirely  waste,  and  any  information  leading  to  their 
economic  use  is  desirable.  Research  on  bark  aims  at  identifying  and  estimating 
all  the  constituents  of  spruce  bark  that  can  be  isolated  as  pure  chemical 
individuals. 

Applied  Research  Studies 

Attempts  to  prepare  a  film  which  would  duplicate  the  action  of  the  ink 
film  in  printing  were  successful.  Pressure-smoothness  curves  relating  to  news- 
print obtained  with  the  use  of  such  a  film  resemble  similar  curves  obtained  by 
printing  samples  at  various  pressures  and  then  estimating  the  per  cent  contact 
by  means  of  reflectance  measurements  on  the  prints. 
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Investigation  of  methods  of  analyzing  sulphite  waste  liquor  reached  a  stage 
where  it  appeared  desirable  to  discontinue  laboratory  work  and  to  publish  a 
report  on  what  had  been  done.  The  jiurpose  of  this  work  was  to  find  procedures 
which  would  convey  useful  ciuantitative  information  about  the  various  sulphonic 
acids  which  exist  in  tlie  liquor.  A  condensed  report  was  published,  containing 
new  procedures  developed  at  the  Institute,  older  methods  which  were  checked 
and  modified  in  some  particulars,  and  some  analyses  extracted  from  recent 
literature. 

The  study  of  the  alkaline  pulping  of  wood  was  continued.  An  investigation 
of  black  spruce  was  completed,  and  work  was  begun  on  balsam  and  Douglas  fir. 
The  equi])ment  in  use  was  renovated. 

The  investigation  of  longitudinal  grinding  was  concluded,  using  eastern 
spruce.  Such  grinding  appears  to  offer  no  real  advantages  over  transverse  grind- 
ing with  regard  to  pulp  quality,  energy  requirement,  and  production,  and  has 
the  disadvantage  of  producing  a  great  deal  of  coarse  material  unsuited  for  paper 
manufacture.  Such  material  however,  would  be  of  value  in  manufacturing 
insulating  board. 

The  basic  problem  of  measuring  the  sjiecific  external  surface  area  of  cellu- 
lose fibre  suspensions  as  a  means  of  studying  drainage  and  inter-fibre  bonding 
in  paper-making  has  made  it  possible  to  improve  experimental  techniques  and  to 
simplify  interpretation  of  the  data.  The  compressibility  of  concentrated  pulp 
suspensions,  the  sedimentation  of  fibre  suspensions,  and  the  increase  in  surface 
area  of  fibres  by  beating  were  studied. 

A  long-term  study  of  the  phenomenon  of  fibre  floeculation  was  undertaken. 
The  first  phase  concerns  the  development  of  a  quantitative  and  objective 
method  of  assessing  the  flocculating  tendency  of  pulp  suspensions.  Two  methods 
were  investigated.  One  measures  the  statistical  fluctuations  in  the  optical  trans- 
mission coefficient  of  suspenisons  subject  to  reproducible  flow  conditions.  The 
other  measures  the  apparent  viscosity  and  degree  of  tliixotropy*  at  various  rates 
of  shear.  In  addition  a  relation  was  sought  between  the  electrokinetic  properties 
of  fibres  and  their  flocculating  tendency,  because  it  is  known  that  the  stability 
of  colloidal  suspensions  depends  greatly  upon  the  distribution  of  electrical 
charges  at  the  solid-liquid  interface. 

Work  dealing  with  instruments  used  in  pulp  and  paper  testing  was  started. 
The  first  problem  dealt  with  burst  testers,  with  particular  emphasis  on  the 
Mullen  tester,  which  is  widely  used  in  industry.  The  conditions  necessary  to 
give  reproducible  perfonnance  and  to  analyze  the  mechanism  of  bursting  were 
being  dctei'mined.  Study  of  the  action  of  the  pressure  gauges  used  with  this 
tester  has  shown  that  they  are  subject  to  several  kinds  of  error. 

A  method  was  devised  of  estimating  by  dye  absorption  the  fraction  of 
unbleached  sulphite  pulp  in  mixture  with  ground  wood  pulp. 

An  instrument,  based  on  photo-electric  principles,  for  providing  an  assess- 
ment of  dirt  spots  in  paper,  was  developecl.  It  requires  improvement  before 
being  submitted  to  the  industry  as  a  routine  testing  instrument. 

A  method  of  checking  freeness  testers  by  means  of  reference  samples  of 
pulp  was  being  developed  and  shows  promise  of  success.  Samples  were  tested 
by  a  number  of  mills.  In  the  study,  definite  relations  were  found  between  the 
freeness  of  a  pulp  and  the  properties  of  the  water  in  the  pulp. 

A  long-term  project  was  begun  in  co-operation  with  several  companies,  to 
find  means  of  improving  the  regeneration  of  desirable  forest  species.  Informa- 
tion was  obtained  whereby  recommendations  can  be  made  regarding  three 
species. 


*The  property,  shown  by  certain  gel.s,  of  liquefying-  on  being  shaken  and  of  re-forming  on 
standing. 
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Further  study  was  given  to  the  design  and  construction  of  logging  camps. 

Several  improvements  were  made  as  a  result  of  further  experiments  in  study- 
ing the  gravity  transportation  of  pulpwood  by  means  of  a  suspended  wire. 

A  study  was  made  of  various  pulpwood  holding  areas,  and  improvements 
were  suggested  to  the  companies  regarding  sites  and  designs  of  necessary 
structural  components. 

Lectures  on  the  Industry 

With  the  co-operation  of  the  Canadian  Pulp  and  Paper  Association  and 
McGill  University,  the  Institute  organized  a  course  of  nine  lectures  for  engineer- 
ing students  attending  the  ]McGill  winter  term.  These  lectures,  given  by  a 
specialist  in  each  subject,  described  the  operations  of  the  pulp  and  paper 
industry  and  were  intended  to  arouse  interest  in  the  opportunities  in  the  industry 
for  engineers.    The  course  was  well  attended. 

GEOLOGICAL  SURVEY  OF  CANADA 

The  Geological  Survey  of  Canada  became  a  separate  Bureau  during  the 
year  and  is  responsible  for  the  geological  mapping  of  Canada,  office  studies  and 
field  investigations  of  the  geological  factors  affecting  mineral  development, 
co-operation  with  Government  agencies  and  the  public  in  developing  natural 
resources,  and  maintenance  of  complementary  sendees  in  mineralogy,  geo- 
physics, fuels,  borings,  ground  water,  and  pal£eontology. 

Early  in  the  year  G.  S.  Hume  was  appointed  Chief  of  the  Bureau  of 
Geology  and  Topography  and,  later,  of  the  Geological  Survey  of  Canada.  Dr. 
Hume  entered  the  Government  service  in  1920,  and  in  the  intervening  years 
was  engaged  principally  in  the  study  of  the  petroleum  and  natural  gas  resources 
of  Canada.   He  brings  to  his  new  task  unusual  competence  and  experience. 

In  1947  the  Geological  Survey  of  Canada  celebrated  the  105th  year  of  its 
existence  in  late  December  when  the  Geological  Society  of  America  held  its 
annual  meeting  in  Ottawa.  This  occasion  also  marked  the  60th  anniversary  of 
the  Society  and  was  its  first  meeting  in  Canada  since  1930.  Members  of  the 
Society  and  of  its  six  affiliates,  as  well  as  members  of  the  newly  formed  Geological 
Association  of  Canada,  attended  in  large  numbers.  The  registered  attendance 
was  908,  of  whom  many  were  outstanding  scientists  from  the  United  States. 
Eight  technical  papers  were  presented  by  members  of  the  staff  of  the  Geological 
Survey  of  Canada. 

The  Survey  maintained  its  progressive  position  in  the  field  of  geology.  In 
collaboration  with  the  National  Research  Council,  experimental  flights  were 
made  to  determine  the  practical  application  of  the  airborne  magnetometer  to 
geological  problems  and  prospecting.  With  regard  to  atomic  energy,  special 
attention  was  given  to  organizing  the  facilities  of  the  Survey  to  investigate 
radioactive  ores  in  Canada. 

Detailed  studies  of  coal  were  continued,  and  information  was  collected  for 
computing  the  natural  gas  resources  of  Western  Canada.  Field  studies  were 
continued  in  areas  favourable  to  occurrences  of  oil  and  gas,  and  an  enlarged 
program  of  geological  mapping  was  carried  on  throughout  the  provinces  and 
in  Yukon  and  Northwest  Territories.  Fifty-seven  field  parties  were  at  work,  16 
more  than  in  1946.  Ten  of  the  parties  were  in  the  Northwest  Territories,  four 
in  Yukon,  eleven  in  British  Columbia,  eight  in  Alberta,  three  in  Saskatchewan, 
four  in  Manitoba,  six  in  Ontario,  six  in  Quebec,  one  in  New  Brunswick,  two  in 
Nova  Scotia,  and  two  on  general  work  in  two  or  more  provinces. 

Increased  interest  in  mining  was  reflected  in  increased  demands  for  mineral 
specimens  and  identification  of  samples.  A  total  of  6,500  samples  from  pros- 
pectors  students,  and  others  were  identified.    In  addition,  numerous  applicants 
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submitted  samples  and  received  information  personally.  ■More  than  67,500 
specimens  were  distributed  to  meet  requests.  These  included  826  sets  of  pros- 
pectors' mineral  samples  and  874  sets  of  prospectors'  rock  specimens. 

Eighty-two  maps  were  published  including  33  standard  geological  maps, 
three  mineral  maps,  and  one  physiographic  map.  One  memoir,  one  Economic 
Geology  Series  report,  two  geological  Bulletins,  and  25  Papers  were  issued. 
More  than  132.300  maps  and  reports  were  distributed,  of  which  1,100  were 
French. 

GEOLOGICAL  DIVISION 

A  Geophysical  Section  was  established,  and  facilities  were  arranged  for 
research  and  field  experiment  with  specialized  equipment  including,  particularly, 
the  airborne  magnetometer.  Field  and  office  work  was  expanded  in  line  with 
recent  national  interest  in  the  search  for,  and  research  in,  radioactive  and  other 
strategic  mineral  deposits.  Special  attention  was  given  to  the  compilation  of 
map  and  statistical  data  on  Canada's  coal  reserves,  and  to  an  assessment  of  the 
vast  reservoirs  of  natural  gas  in  the  western  provinces.  The  Annual  Meetings  of 
the  Canadian  Institute  of  Mining  and  Metallurgy  in  January,  and  of  the 
Geological  Society  of  America  in  Deceniber,  both  held  in  Ottawa,  required 
active  participation  by  the  geological  staff. 

Much  of  the  field  work  was  again  devoted  to  mapping-in  areas  of  economic 
interest,  including  potential  sources  of  gold,  strategic  minerals,  base  metals, 
oil,  and  natural  gas.  Further  investigations  were  made  of  coalfields  in  Eastern 
and  Western  Canada,  and  of  Pleistocene  geology  and  ground-water  sup])h^  in 
parts  of  Ontario  and  the  Prairie  Provinces.  Standard  geological  mapping,  on 
scales  of  either  1  or  4  miles  to  an  inch,  was  conducted  in  31  areas  in  various 
parts  of  Canada.  Detail  mapping  was  continued  in  the  Yellowknife  greenstone 
belt  at  Yellowknife,  Northwest  Territories,  and  in  Beauchastel  and  Dasserat 
townships  of  western  Quebec.  Similar  mapping  was  begun  in  Ossian  township  of 
eastern  Ontario.  Subsurface  stratigraphie  studies  were  made  in  the  oil  and  gas 
fields  of  Alberta  and  western  Saskatchewan.  Other  stratigraphie  investigations, 
supplemented  by  palœontological  collections,  were  conducted  in  Alberta  and 
British  Columbia.  Assistance  was  given  when  possible  to  industrial  and  engineer- 
ing projects.  Field  work  included  a  reconnaissance  survey  by  aircraft  over  a 
large  area  of  the  Arctic  regions,  and  an  inspection  of  the  iron  ore  deposits  of 
Ontario,  Quebec,  and  Labrador. 

M.  E.  Wilson  prepared  a  memoir  on  southern  Rouyn  and  southeast  Beau- 
chastel townships,  Quebec,  after  several  years  of  field  work.  He  also  edited  the 
Special  Jubilee  Volume  of  the  Canadian  Institute  of  Mining  and  Metallurgy 
on  the  Structural  Geology  of  Canadian  Ore  Deposits.  After  more  than  40  years 
of  continuous  and  distinguished  service  as  a  geologist  he  retired  on  super- 
annuation. 

In  Ottawa,  efforts  were  continued  to  assist  visiting  oil  geologists  employed 
in  Canada  by  providing  them  with  temporary  office  accommodation  and  placing 
at  their  disposal  the  records  and  facilities  of  the  Palgeontological  and  Ground 
Water  and  Borings  Sections.  To  a  more  limited  extent  these  services  were 
also  made  available  to  visiting  scientists  from  this  or  other  countries,  par- 
ticularly during  the  annual  meeting  of  the  Geological  Society  of  America,  in 
late  December. 

A  branch  office  of  the  Geological  Survey  was  established  at  Yellowknife, 
Northwest  Territories,  and  M.  Feniak  was  appointed  Resident  Geologist.  A.  F. 
Buckham.  who  has  had  charge  of  field  work  in  the  coal-raining  areas  of  Van- 
couver Island  since  1943,  returned  to  Ottawa  to  complete  his  reports  and  maps 
of  these  areas. 
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In  June,  G.  W.  H.  Norman  was  granted  two  years'  leave  of  absence  from 
the  Geological  Survey  to  undertake  consulting  work  for  a  mining  company  in 
Arizona.  It  was  expected  that  this  experience  in  mineralized  Precambrian 
rocks,  not  unlike  those  of  northern  Quebec,  but  in  an  unglaciated  terrain,  would 
be  of  great  value  to  him  in  subsequent  field  studies  for  the  Survey  in  Canada. 
In  the  early  autumn,  C.  H.  Stockwell  was  also  granted  leave  of  absence  to 
lecture  at  IVIcGill  University.  The  leave  was  granted  at  the  urgent  request  of 
the  Department  of  Geology  of  the  University. 

Field  ^YoRK 

GENERAL 

G.  S.  Hume  continued  field  studies  and  supervisory  work  in  the  oil  and  gas 
fields  of  AVestern  Canada,  and  maintained  close  touch  with  industrial  develop- 
ments there.  He  also  visited  topogi'aphical  and  geological  parties  in  various 
parts  of  the  Dominion. 

J.  S.  Stewart  continued  to  act  as  supervisory  petroleum  engineer  for  the 
Northwest  Territories  Administration.  He  visited  Norman  Wells  and  prepared 
a  complete  report  on  operations  and  conditions  there.  He  also  visited  Hay 
River,  where  exploratory  diamond  drill-hole  tests  for  a  favourable  oil  structure 
were  being  made  by  the  Frobisher  Exploration  Company.  Later  in  the  field 
season  he  inspected  the  Leduc  oil  field  southwest  of  Edmonton,  and  collected 
information  on  the  completed  wells.  He  supervised  investigation  of  ground- 
water conditions  and  glacial  geology  in  Alberta  and  ^Manitoba. 

NORTHWEST    TERRITORIES 

C.  S.  Lord  examined  the  principal  mines  and  prospects  in  western  North- 
west Territories,  with  a  view  to  revising  his  previous  memoir,  now  nearly  out 
of  print,  on  the  mineral  industry  of  that  region. 

M.  Feniak  completed  geological  mapping  of  the  ]\IcAlpine  Channel  area, 
(longitude  117°  30'  to  118°',  latitude  66°  15'  to  66°  30')  Great  Bear  Lake.  The 
project  was  designed  in  part  to  facilitate  the  search  for  uranium  deposits. 

W.  H.  Parsons  completed  geological  mapping  of  the  Camsell  River  area 
(longitude  116°  to  118°.  latitude  65°  to  66°),  Great  Bear  Lake  region,  begun 
the  previous  year  by  C.  S.  Lord.  The  project  was  designed  in  part  to  facilitate 
the  search  for  uranium  deposits. 

R.  E.  Folinsbee  completed  geological  mapping  of  the  Lac  de  Gras  area 
(longitude  110°  to  112°,  latitude  64°  to  65°),  begun  the  previous  year.  The 
area  lies  northeast  of  Yellowknife. 

Y.  0.  Forticr  made  flights  with  the  Dominion  Observatory's  magnetic  survey 
party  in  the  Arctic  Islands  and  adjoining  mainland  region.  Continuous  observa- 
tions were  made  of  bedrock  geology,  topographic  forms,  Pleistocene  glaciation, 
present  ice  conditions,  land  emergence,  and  cartography.  Fossil  collections  were 
obtained  from  two  localities  in  the  Arctic  Islands,  and^many  pictures  were 
taken.  Specimens  of  living  plants  were  collected  for  the  National  Museum  and 
notes  were  taken  on  any  signs  of  human  or  animal  life. 

J.  F.  Henderson  continued  detailed  geological  mapping  of  the  Yellowknife 
Bay  greenstone  belt,  begun  the  previous  field  season.  This  work  is  on  a  scale 
of  1  inch  to  500  feet,  and  will  eventually  include  a  strip  some  25  miles  long, 
of  which  the  southernmost  9  miles  has  been  mapped.  Important  gold  deposits, 
including  those  of  Giant  Yellowknife  Gold  Mines,  have  been  found  in  this  belt, 
and  development  and  exploratory  work  is  in  progress.  The  detailed  mapping 
will  assist  in  interpreting  the  many  complex  structural  features,  and  in  dis- 
covering ore  deposits  v\'ithin  the  belt. 
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L.  P.  Tremblay  completed  geological  mapping  of  the  Chalco  Lake  area 
(longitude  115°  to  115°  30',  latitude  64°  15'  to  64°  30'),  begun  the  previous  year 
by  M.  S.  Stanton.  IMr.  Tremblay  also  completed  geological  mapping  of  the 
adjoining  Ranji  Lake  area  (longitude  115°  to  115°  30',  latitude  64°  to  64°  15'). 
Numerous  gold  discoveries  have  been  made,  and  the  areas  are  being  actively 
explored  by  prospectors  and  mining  companies. 

YUKON 

H.  S.  Bostock  continued  geological  mapping  of  the  McQuesten  area  (longi- 
tude 136°  to  138°,  latitude  63°  to  64°),  begun  the  previous  year.  The  area 
has  important  placer  possibilities  and  is  a  potential  source  of  lode  gold  and 
strategic  minerals. 

E.  D.  Kindle  continued  geological  mapping  of  the  Dezadeash  area  (longi- 
tude 136°  to  138°,  latitude  60°  to  61°),  begun  the  previous  year.  The  area 
borders  the  St.  Elias  IMountains  and  the  great  complex  of  coast  intrusions.  It 
contains  placer  deposits  on  which  work  is  being  done,  and  is  a  region  where 
geological  conditions  favour  the  occurrence  of  mineral  deposits. 

J.  R.  Johnston,  under  supervision  of  W.  E.  Cockfield,  continued  geological 
mapping  in  the  Whitehorse  area  (longitude  134°  to  136°.  latitude  60°  to  61°). 
This  work  was  begun  the  previous  year  by  W.  E.  Cockfield  and  J.  C.  Fyles. 
Work  was  discontinued  early  in  the  field  season  when  Mr.  Johnston  became  ill. 
The  area  comprises  one  of  the  best  known  and  more  accessible  parts  of  Yukon. 
Significant  mineral  discoveries  have  been  made  there,  and  important  production 
has  been  achieved.  These  discoveries  have  included  gold-silver  quartz  veins, 
antimony-silver  veins,  silver-lead  veins,  and  contact  metamorphic  copper  deposits. 

B.  R.  INIacKay,  accompanied  by  W.  J.  Dick,  mining  engineer,  Edmonton, 
examined  the  Tantalus,  Tantalus  Butte,  and  Five  Fingers  coalfields  on  Lewes 
River  near  Carmacks.  This  was  a  preliminary  to  re-opening  the  coal  mine  at 
Tantalus  Butte,  closed  since  1938.  Private  interests,  assisted  by  the  Govern- 
ment, will  operate  the  mine. 

BRITISH  COLUMBIA 

E.  F.  Roots  continued  geological  mapping  of  the  Aiken  Lake  area  (longi- 
tude 125°  to  126°,  latitude  56°  to  57°).  begun  in  1945  by  J.  E.  Armstrong  and 
continued  in  1946  by  E.  F.  Roots.  The  area  possesses  many  gold-bearing  and 
base  metal  prospects  and  occurrences  of  strategic  and  industrial  minerals. 
Exploratory  work  has  been  done  on  some  of  the  properties,  and  several  dis- 
coveries were  made  by  prospectors  in  1947. 

S.  Duffell  began  geological  mapping  of  the  Whitesail  Lake  area  (longitude 
126°  to  128°,  latitude  53°  to  54°),  which  occupies  part  of  the  eastern  flank  of 
the  Coast  IMountains,  and  contains  mineral  deposits.  The  area  is  underlain 
by  formations  of  the  Hazelton  group,  intruded  by  granitic  masses  of  more  than 
one  age.  The  mapping  is  expected  to  provide  information  relative  to  the  age 
of  the  intrusions  responsible  for  mineralization,  and  on  the  mineral  deposits 
themselves.  It  should  also  lead  to  a  more  definite  conception  of  the  age  and 
sequence  of  the  formations  of  the  widespread  Hazelton  group. 

A.  G.  Jones  completed  geological  mapping  of  the  Salmon  Arm  area  (longi- 
tude 119°  to  120°,  latitude  50°  to  51°),  begun  in  1945  and  continued  in  1946 
by  H.  ]M.  A.  Rice.  The  area  contains  gold  and  base  metal  prospects,  gypsum 
deposits  at  Falkland,  and  occurrences  of  industrial  minerals. 

J.  W.  Hoadlev  began  geological  mappins  of  the  Zeballos  area    (longitude 
126°  30'  to  127°, 'latitude  49°  45'  to  50°),  Vancouver  Island.     The  Zeballos 
gold-mining  camp  is  in  this  area  and  the  work  is  expected  to  provide  useful 
information  on  the  source  and  character  of  the  mineral  deposits. 
24724—6 
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K.  C.  McTaggart  was  engaged  in  surveying  and  mapping  the  geology  of 
the  South  Torrent  and  Wardner  dam-sites  on  Kootenay  River  for  the  Dominion 
AVater  and  Power  Bureau.  The  work  is  part  of  an  international  project  con- 
cerning the  Columbia  River  drainage  sj^stem. 

A.  F.  Buckham  completed  present  field  investigations  of  the  coalfields  of 
southeastern  Vancouver  Island.  His  detailed  studies,  conducted  continuously 
over  a  period  of  several  years,  have  led  to  revised  conceptions  of  the  structure 
of  the  region.  This  should  be  of  practical  value  in  developing  and  mining  the 
coal  deposits. 

H.  W.  Little  began  geological  mapping  of  the  Ymir  area  (longitude  117° 
to  117°  15',  latitude  49°  15'  to  49°  30').  The  Ymir  camp  became  widely  known 
for  its  gold  properties  in  the  early  years  of  the  century.  It  experienced  renewed 
activity  from  1934  to  1943,  when  some  of  the  larger  mines  produced  base  metals 
as  well  as  gold  and  silver.  Properties  undergoing  development  and  making 
shipments  were  examined. 

V.  J.  Okulitch  investigated  the  stratigraphy  of  Late  Precambrian  and 
early  Palaeozoic  formations  in  the  Salmon  Arm  and  Pend-d'Oreille  River  areas, 
in  an  initial  effort  to  define  the  base  of  the  Palaeozoic  system  in  this  part  of  the 
Canadian  Cordilleran  region. 

W.  E.  Cockfield  assisted  the  Dominion  Water  and  Power  Bureau  in  investi- 
gating the  Columbia  River  drainage  system,  visited  several  mining  properties 
in  the  Province,  and  examined  several  limestone  deposits  with  the  object  of 
finding  a  cheap  source  of  this  rock  for  agricultural  purposes  in  the  lower  Fraser 
Valley. 

E.  B.  Owen,  in  co-operation  with  the  Dominion  Water  and  Power  Bureau 
of  the  Department,  made  field  and  laboratory  studies  of  conditions  at  the 
Gibralter  and  Torrent  dam-sites  on  Kootenay  River.  British  Columbia.  He 
returned  to  Ottawa  in  early  November,  and  was  replaced  by  E.  Hall,  also  of 
the  Geological  Survey. 

BRITISH  COLUMBLA.  AND  ALBERTA 

L.  D.  Burling  collected  fossils  from  Cambrian  formations  within  a  tri- 
angular area  outlined  by  Cranbrook  on  the  southwest.  Golden  on  the  northwest, 
and  Banff  on  the  northeast.  Among  the  collections  were  some  from  ten  hitherto 
inadequately  represented  formations,  and  the  study  of  the  material  should  go 
far  toward  completing  a  standard  Cambrian  section  for  the  Canadian  Cordillera. 

ALBERTA 

A.  H.  Lang  and  E.  J.  W.  Irish  completed  geological  mapping  of  the  Pierre 
Grey  Lakes  area  (longitude  113°  45'  to  114°,  latitude  53°  45'  to  54°).  The 
area  includes  the  southeasterly  extension  of  what  may  be  an  important  oil 
structure  and  source  of  deposits  of  Lower  Cretaceous  and  Paleocene  coal. 

E.  J.  W.  Irish  completed  geological  mapping  of  the  Moon  Creek  area 
(longitude  118°  15'  to  118°  30',  latitude  53°  30'  to  53°  45').  begun  the  previous 
year.  The  area  lies  along  the  western  flank  of  the  Foothills  belt  in  which  oil 
structures  are  being  tested  and  important  coalfields  have  been  developed. 

R.  J.  W.  Douglas  completed  giological  mapping  of  the  Gap  area  (longitude 
114°  15'  to  114°  30',  latitude  49°  45'  to  50°)  begun  the  previous  year,  and  began 
geological  mapping  of  the  Mount  Head  area  (longitude  114°  30'  to  114°  45', 
latitude  50°  15'  to  50°  30').  The  Gap  area  includes  potential  oil  structures  and 
the  Mount  Head  area  contains  important  coal  measures. 

E.  P.  Williams  began  geological  mapping  of  the  Cardston  area  (longitude 
113°  15'  to  113°  30',  latitude  49°  to  49°  15').  The  area  Hes  within  the  eastern 
part  of  the  southern  Foothills  belt  where  structures  favourable  to  the  accumula- 
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tion  of  oil  and  natural  gas  may  occur.  Coal  scams  of  economic  importance 
have  been  reported  from  the  St.  Mary  River  and  Belly  River  formations,  which 
occupy  much  of  the  area. 

A.  M.  Stalker  continued  investigating  ground-water  supplies  and  Pleis- 
tocene geology  in  the  vicinity  of  Red  Deer,  in  south-central  Alberta. 

W.  A.  Bell  spent  two  months  in  southern  Alberta  gathering  palaeontological 
data  that  might  assist  in  establishing  the  Cretaceous-Tertiary  boundary  in  that 
region.  The  results  of  this  study  will  be  incorporated  in  an  illustrated  report 
on  the  flora  of  the  late  Cretaceous  and  Paleocene  formations  of  Alberta. 

J.  S.  Wonfor  continued  studying  subsurface  formations  and  55  core  samples 
from  wells  in  southern  Alberta.  In  Montana,  he  examined  type  sections  of  out- 
cropping formations,  to  assist  in  subsurface  correlations  north  of  the  Inter- 
national Boundary. 

C.  M.  Sternberg  continued  collecting  dinosaur  remains  and  plant  fossils 
from  the  upper  Edmonton  beds  along  Red  Deer  Valley  near  Ardley.  The  princi- 
pal purpose  of  this  work  is  to  assist  in  fixing  the  position  of  the  Upper 
Cretaccous-Paleoccne  contact. 

ALBERTA  AND  SASKATCHEWAN 

R.  T.  D.  Wickenden  studied  drill  cores  and  other  well  samples  from  the 
Lloydminster  field  in  order  to  interpret  the  subsurface  stratigraphy  and  its 
relation  to  the  occurrence  of  petroleum  and  natural  gas.  On  the  Athabaska 
River  below  Athabaska,  he  studied  exposed  sections  of  formations  that  lie  1,000 
to  1,800  feet  below  the  surface  in  the  Lloydminster  area. 

SASKATCHEWAN 

A.  M.  Christie  began  geological  mapping  of  the  Martin  Lake  area  (longi- 
tude 108°  15',  to  108°  30',  latitude  59°  30'  to  59°  45'),  north  of  Lake  Athabaska. 
The  area  is  in  a  region  of  geological  complexity,  and  one  in  which  gold  deposits 
and  occurrences  of  uranium  minerals  have  been  found. 

G.  E.  P.  Eastwood  began  geological  mapping  of  the  Snake  Rapids  area 
(longitude  102°  30'  to  102°  45',  latitude  54°  30'  to  54°  45'),  on  the  western  con- 
tinuation of  the  Flin  Flon  mineral  belt. 

MANITOBA 

J.  M.  Harrison  completed  most  of  the  geological  mapping  of  the  Kississing 
area  (longitude  100°  to  102°,  latitude  55°  to  56°),  which  contains  many  gold  and 
base  metal  prospects  and  includes  the  Sherritt-Gordon  mine. 

D.  S.  Robertson  began  geological  mapping  in  the  Nokomis  Lake  area 
(longitude  100°  45'  to  101°,  latitude  55°  to  55°  15').  Several  sulphide  deposits 
exist  and  gold  was  discovered  in  the  area  in  1947. 

M.  J.  Frarey  continued  geological  mapping  of  the  Crowduck  Bay  area 
(longitude  99°  30'  to  99°  45',  latitude  54°  40'  to  55°),  begun  the  previous  year. 
The  area  hes  east  of  the  Herb  Lake-Snow  Lake  gold  region.  It  includes  one  gold 
property,  lithium  (spodumene)  deposits,  and  several  scattered  showings  of 
gold,  copper,  lead,  and  nickel  minerals. 

J.  A.  Elson  continued  investigating  ground-water  conditions  and  Pleistocene 
geology  in  the  extreme  southwestern  part  of  the  Province.  These  investigations, 
begun  the  previous  year,  have  covered  about  72  townships. 

ONTARIO 

J.  B.  Currie  began  detailed  geological  mapping  of  Ossian  township,  west  of 
the  Quebec  boundary  on  the  Rouyn-Larder  Lake  mineral  belt.  Exposures  are 
mainly  of  Keewatin  volcanic  rocks,  in  which  several  gold  prospects  have  been 
explored.  Encouraging  gold  assays  have  been  reported  from  samples  taken  in 
tho  vicinity  of  Labyrinth  T^ake. 
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J.  F.  Caley  continued  systematic  geological  mapping  of  the  Pala?ozoic 
sedimentary  formations  east  of  Lake  Simcoe.  The  stratigraphie  sequence  estab- 
lished will  assist  correlation  of  strata  containing  oil  or  gas  throughout  the 
Province.  Dr.  Caley  also  brought  up-to-date  the  records  of  recent  drilling  in 
southwestern  Ontario. 

R.  E.  Deane  studied  and  mapped  the  Pleistocene  deposits  of  the  adjoining 
Brechin  and  Beaverton  areas  (longitude  79°  to  79°  15',  latitude  44°  15'  to 
44°  45').  His  party  also  collected  data  on  all  water  wells  as  a  basis  for  studying 
the  ground-water  resources  of  these  areas. 

T.  L.  Tanton  made  detailed  geological  examinations  of  rocks  in  the 
vicinity  of  the  iron  ore  deposits  at  Steeprock  Lake,  and  collected  fossil  plants 
from  sediments  believed  to  be  of  Cretaceous  age.  At  Silver  Harbour,  he  dis- 
covered a  mineral  identified  as  danburite,  in  a  vein  in  diabase.  It  is  the  first 
occurrence  of  this  mineral  on  record  in  Canada.  He  inspected  Silver  Mountain 
mine,  where  old  workings  have  been  reopened  to  provide  material  for  mill  tests 
on  the  possible  recovery  of  fluorspar  and  other  minerals  from  veins  formerly 
mined  for  their  silver  content. 

H.  V.  Ellsworth  studied  pegmatite  occurrences  in  the  Parry  Sound  district, 
including  Geiger  counter  surveys,  and  also  re-examined  the  Lansdowne  town- 
ship quartz-crystal  deposit  in  Leeds  county. 

J.  R.  Marshall  spent  three  weeks  in  the  Parry  Sound  district  and  in  Lans- 
downe township,  Leeds  county,  collecting  rock  and  mineral  material  for  eventual 
distribution  to  the  public. 

QUEBEC 

T.  L.  Tanton  made  a  geological  examination  of  an  area  adjacent  to  Heney 
Lake  in  Hincks  and  Xorthfield  townships,  where  exploration  for  iron  ore  is 
being  carried  on  by  trenching,  diamond  drilling,  and  geophysical  prospecting.  He 
also  examined  large  bodies  of  ilmenite  in  anorthosite  at  Lac  Tio,  north  of  Havre 
St.  Pierre,  on  the  north  shore  of  the  St.  Lawrence.  The  airborne  magnetometer 
was  of  great  value  in  delimiting  the  orebodies.  He  inspected  extensive  deposits 
of  hematite  in  Labrador  and  Quebec,  which  are  being  explored  as  potential 
iron  ore  deposits  by  Labrador  iNIining  and  Exploration  Company,  Limited,  and 
Hollinger  North  Shore,  Limited. 

C.  H.  Stockwell  continued  detailed  geological  mapping  in  western  Beau- 
chastel  and  Dasserat  townships,  in  an  area  lying  between  the  Quebec  gold  and 
base  metal  belt  on  the  east  and  the  Kirkland  Lake-Larder  Lake  gold  belt  on 
the  west.  It  is  expected  that  the  work  will  assist  in  further  exploration  of  the 
intervening  territory. 

A.  S.  MacLaren  completed  geological  mapping  of  the  Senneterre  area 
(longitude  77°  to  77°  30',  latitude  48°  to  48°  30'),  where  much  detailed  and 
1-mile  mapping  had  been  done  in  previous  years.  The  southern  part  of  this 
area  includes  the  numerous  gold  properties  along,  or  north  of,  the  Cadillac  belt 
within  Dubuisson,  Bourlamaque,  and  Ijouvicourt  townships.  There  are  also 
numerous  deposits  of  gold  and  base  metal  ores  and  strategic  minerals  in  other 
parts  of  the  area. 

K.  R.  Dawson  and  'M.  Tiphane  completed  geological  mapping  of  the 
adjoining  Shamus,  Lac  Marrias,  Lac  Sabourin,  and  Lac  Marmette  areas  (longi- 
tude 77°  to  78°.  latitude  47°  45'  to  48°).  These  areas  lie  just  south  of  the 
'Cadillac  gold  belt,  and  extend  eastward  into  the  Gren ville  geological  sub-province 
of  the  Canadian  Shield.  A  few  gold  prospects  have  been  staked,  and  work  has 
been  done  on  a  nickcliferous  deposit  in  the  Lac  Marrias  area. 

H.  C.  Cooke  continued  systematic  geological  mapping  and  investigations  in 
the  Eastern  Townships  begun  in  1943.  The  areas  were  Scotstown  (longitude  71° 
to  71°  30',  latitude  45°  30'  to  45°  45' I .  Dudswell  (longitude  71°  30'  to  72°,  latitude 
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45°  30'  to  45°  45'),  Sherbrooke  (longitude  71°  30'  to  72°,  latitude  45°  15'  to 
45°  30') ,  and  the  east  half  of  Richmond  (longitude  72°  to  72°  30',  latitude  45°  30' 
to  45°  45').  These  areas  comprise  part  of  a  belt  of  intensely  folded  and  faulted 
Paleozoic  rocks  bordering  the  gently  folded  strata  of  the  St.  Lawrence  lowland 
to  the  west.  The  belt  includes  valuable  asbestos  and  chromite  deposits,  and 
copper  deposits  that  were  mined  as  recently  as  1937.  Another  season's  field  work 
should  complete  requirements  for  a  comprehensive  report  on  this  region. 

NEW  BRUNSWICK 

G.  S.  MacKenzie  continued  systematic  geological  mapping  in  the  Bay  of 
Fundy  region.  He  completed  geological  mapping  of  the  Welsford  area  (longi- 
tude 66°  to  66°  30',  latitude  45°  15'  to  45°  30'),  which  contains  occurrences  of 
copper  and  zinc  minerals,  and  of  graphite,  limestone,  and  building  stone. 

NOVA    SCOTIA 

L.  J.  Weeks  continued  systematic  geological  mapping  begun  in  1944,  within 
an  area  of  six  map-sheets  in  Cape  Breton  Island.  'The  area  lies  between  longi- 
tudes 59°  45'  and  60°  45'  and  latitudes  45°  30'  and  46°,  and  centres  in  the  Sterling 
lead-zinc  mine.  Work  is  almost  completed  in  four  of  these  map-areas,  and 
preliminary  geological  maps,  with  descriptive  notes,  are  being  issued  until  such 
time  as  final  editions  and  a  memoir  can  be  prepared. 

H.  L.  Cameron  completed  geological  mapping  of  the  adjoining  Margaree 
and  Cheticamp  areas  (longitude  61°  to  61°  15',  latitude  46°  15' 'to  46°  45'),  Cape 
Breton  Island.  The  areas  contain  the  St.  Rose-Chimney  Corner  coalfield  and 
deposits  of  industrial  minerals  and  construction  materials. 

Office  Work 

Special  reports  and  maps  based  on  field  examinations  were  prepared  for 
limited  distribution  to  various  Departments.  These  reports  dealt  with  occur- 
rences of,  and  investigations  for,  pitchblende  or  other  radioactive  minerals;  with 
specific  mining  properties  or  mining  areas,  and  with  assistance  in  engineering 
projects. 

More  than  800  exposures  were  made  on  80  plates  or  films,  and  nine  reports 
were  issued  on  samples  of  rock  and  mineral  specimens  received  for  spectroscopic 
analyses.  Five  additions  were  made  to  the  current  collection  of  standard  refer- 
ence samples.  Other  work  included  assembling  field  kits  for  testing  well  waters, 
and  examining  and  reporting  on  three  lake-bottom  samples  from  Great  Slave 
I^ake. 

The  mineral  files  of  the  Geological  Survey  now  include  all  known  geological 
information  on  more  than  10,000  mines,  prospects,  and  mineral  occurrences  in 
Canada.  They  also  include  unpublished  data  collected  by  members  of  the  stafî. 
They  are  useful  to  geologists  in  preparing  for  field  work  and  in  meeting  requests 
for  information  on  specific  mines  or  mining  areas. 

The  Paper  series  of  mimeographed  reports  and  preliminary  blue-line  maps 
continue  to  provide  advance  information  on  the  results  of  field  investigations. 
There  was  one  report  on  the  air  photographs  recently  assembled  by  A.  H.  Lang, 
H.  S.  Bostock,  and  Y.  0.  Fortier  of  the  field  staff.  Two  others,  illustrated  by 
fossil  plates,  dealt  with  the  Triassic  system  of  formations  in  Western  Canada. 
Ten  reports  and  21  maps  were  prepared  for  publication  in  this  series,  of  which 
14  maps  were  accompanied  by  clescriptive  notes. 

The  series  of  mimeographed  water-supply  papers  provides  information  on 
ground-water  conditions  and  Pleistocene  geology  in  different  parts  of  Canada. 
Each  report  is  accompanied  by  a  map  in  duplicate  of  the  area  covered,  one 
part  showing  the  geology  and  the  other  the  locations  and  types  of  wells  with 
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relation  to  the  topography.  Twenty-six  of  these  reports  and  maps  were  prepared 
for  pubhcation.  Eleven  were  of  areas  which  embrace  16  townships  each  in 
Saskatchewan;  10  were  of  rural  municipalities  in  Alberta  and  five  were  of  town- 
ships in  southern  Ontario. 

Among  the  publications  forwarded  for  printing  was  a  geological  map  of 
British  Columbia  on  a  scale  of  1  inch  to  20  miles;  a  map  showing  the  physio- 
graphic divisions  of  the  Canadian  Cordillera  north  of  the  55th  parallel  on  a 
scale  of  1  inch  to  40  miles;  and  the  Smithers-Fort  St.  James  map,  British 
Columbia,  the  first  of  a  series  of  8-mile  compilation  geological  maps,  based  on 
the  National  Topographic  series,  which  eventually  will  cover  all  of  Canada. 
Other  maps  and  reports  prepared  for  publication  included  six  memoirs,  two 
Geological  Survey  bulletins,  and  13  final  editions  of  maps. 

Pal.eontological  Section 

Reports  were  made  on  33  fossil  collections  of  which  20  were  submitted  by 
the  Geological  Survey,  nine  by  oil  companies,  and  four  by  the  Department  of 
Mines,  British  Columbia.  Three  additional  reports  were  prepared  through  volun- 
tary contributions  by  L.  S.  Russell,  University  of  Toronto,  Alice  E.  Wilson, 
Ottawa,  and  W.  G.  Sinclair,  University  of  Western  Ontario. 

W.  A.  Bell  reported  on  Mesozoic  and  Tertiary  plant  collections  from  Deza- 
deash  area,  Yukon;  from  Coal  Creek  and  Fraser  River  areas,  British  Columbia; 
from  Mount  Head,  Ardley,  Moon  Creek,  and  Pierre  Greys  Lakes  areas;  and  from 
other  localities  in  the  foothills  of  Alberta.  He  also  reported  on  invertebrate  col- 
lections from  Aiken  Lake  and  Ymir  areas,  British  Columbia;  from  southern 
New  Brunswick;  and  from  southern  Cape  Breton  Island,  Nova  Scotia. 

F.  H.  McLearn  reported  on  Mesozoic  invertebrate  collections  from  Deza- 
deash  area,  Yukon;  from  Fraser  River,  Bridge  River,  Fernie,  McConnell  Creek, 
Whitesail  Lake,  Tetsa  Valley,  Moberly  Lake,  Sikanni  Chief  River,  Daniels 
Creek,  and  Halfway  and  Prophet  Rivers  areas,  British  Columbia;  from  Cardston, 
Gap,  Mount  Head,  Athabaska  River,  Moon  Creek,  and  Pierre  Greys  Lakes 
areas,  Alberta;  and  from  drill  cores  from  southern  Alberta. 

L.  D.  Burling  reported  on  Cambrian  fossil  collections  from  southern 
British  Columbia  and  from  southern  Cape  Breton  Island,  Nova  Scotia.  He 
continued  preparation  of  an  illustrated  index  to  published  Cambrian  fossils, 
and  of  reference  collections  representative  of  typical  Cambrian  fauna  of  the 
Cordilleran  region. 

C.  M.  Sternberg  was  engaged  in  preparatory  work  on  dinosaur  specimens 
from  Alberta. 

J.  L.  Usher  was  engaged  during  the  summer  in  a  study  of  Upper  Cretaceous 
fossil  collections  from  the  Comox  and  Nanaimo  coalfields,  British  Columbia. 

B.  J.  Botte  was  engaged  in  preparatory  work  on  invertebrate  fossils,  and 
compiling  the  locality  catalogue  of  fossil  collections. 

Donations  of  fossil  collections  are  acknowledged  from  Imperial  Oil,  Limited; 
Socony-Vacuum  Oil  Company;  Shell  Oil  Company;  Phillips  Petroleum  Com- 
pany; and  the  British  Columbia  Department  of  Mines. 

MiNEEALOGICAL    SECTION 

Approximately  6,500  specimens  of  rocks  and  minerals  were  received  and 
the  results  of  their  examination  were  embodied  in  550  issued  reports.  Con- 
siderable attention  was  given  to  the  extension  and  organization  of  the  radio- 
active mineral  program  of  the  Geological  Survey.  This  includes  preparing  an 
inventory  of  uranium  and  thorium  resources,  and  accumulating  radioactive 
data  for  rock  formations  throughout  Canada.    Testing  of  ores  and  mill  products 
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of  Canadian  mines  by  Geiger  counter  and  spectroscopic  methods  was  in  progress, 
and  plans  for  more  detailed  and  extensive  work  on  ores  and  rocks  were  formu- 
lated. Detailed  mineralogical  research  on  ores  of  known  occurrences  was  also 
continued.  With  the  easmg  of  governmental  restrictions  in  prospecting  for 
radioactive  materials,  it  is  expected  that  these  testing  facilities  will  need  to  be 
considerably  increased. 

During  the  year  1,867  collections,  containing  67,522  specimens  of  rocks 
and  minerals,  were  distributed.  This  is  242  collections  and  10,617  specimens 
more  than  were  contributed  the  previous  year.  There  were  unfilled  requisitions 
for  more  than  15,000  specimens.  The  collections  distributed  comprised  826 
sets  of  prospector's  minerals,  874  sets  of  prospector's  rocks,  73  miscellaneous 
collections,  and  77  sets  of  strategic  minerals.  These  were  distributed  as  follows: 
British  Columbia  and  Northwest  Territories,  395;  Alberta,  330;  Saskatchewan, 
107;  Manitoba,  141;  Ontario,  409;  Quebec,  487;  Maritime  Provinces,  45;  and 
foreign  countries,  32. 

Ground  Water  and  Borings  Section 

The  work  includes  the  collection,  organization,  and  filing  of  records  dealing 
with  the  occurrence  of  oil,  gas,  and  ground  water  from  all  parts  of  Canada. 
Samples  of  rock  cuttings  from  wells  drilled  for  oil,  gas,  and  ground  water  are 
prepared  for  examination.  There  are  1,114,858  samples  available  for  study, 
of  which  77,316  were  prepared  during  the  year. 

The  number  of  drill  samples  received  was:  Nortliv/est  Territories,  1,439 
samples  from  8  wells;  British  Columbia,  138  samples  from  2  wells;  Alberta, 
47,336  samples  from  130  wells;  Manitoba,  518  samples  from  2  wells;  Ontario 
25,260  samples  from  234  wells;  Quebec,  1,119  samples  from  8  wells;  and  Nova 
Scotia,  200  samples  from  6  wells.  Cores  were  received  from  the  Northwest 
Territories,  Manitoba,  and  Nova  Scotia. 

Samples  from  the  Northwest  Territories  were  mainly  from  the  Frobisher 
Exploration  Company's  Hay  River  tests.  Those  from  British  Columbia  came 
from  water  wells  on  Vancouver  Island.  Most  of  the  Alberta  samples  were 
from  wells  drilled  within  known  oil  and  gas  fields,  notably  Leduc  and  Turner 
Valley,  although  some  came  from  exploratory  w-ells  in  unproven  territory.  The 
most  important  of  these  latter  were  the  Roxana  4-K,  Gulf  Pincher  Creek,  and 
Muskeg  wells  in  the  Foothills  regions.  The  Manitoba  samples  came  mainly 
from  the  Langford  Oil  Syndicate  well  near  Neepawa.  Most  of  the  Ontario 
samples  were  from  areas  in  which  oil  and  gas  had  been  found.  Those  from 
Quebec  were  from  wells  in  Gaspé  county,  and  the  Nova  Scotia  samples  were 
from  the  Sun  Oil  Company's  Sunoco  1-A  well  in  Cumberland  county. 

Acknowledgments  are  due  to  the  following  persons  and  organizations 
through  whose  co-operation  the  samples  were  received:  the  Frobisher  Explora- 
tion Company  for  cores  and  samples  from  Northwest  Territories;  the  Petroleum 
and  Natural  Gas  Conservation  Board  of  Calgary,  for  all  samples  received  from 
Alberta;  the  Manitoba  Department  of  INIines  and  Natural  Resources,  for  the 
Langford  well  samples;  R.  B.  Harkness,  Natural  Gas  Commissioner  for  Ontario^, 
Toronto,  for  samples  from  Ontario;  Paul  Payette,  for  samples  from  Gaspé 
county,  Quebec;  and  the  Sun  Oil  Company  for  samples  from  its  well  in  Cumber- 
land county.  Nova  Scotia. 

Acknowledgment  is  made  to  officials  of  the  Petroleum  and  Natural  Gas 
Conservation  Board,  who  supplied  periodical  drilling  reports,  interim  reports, 
electrologs,  and  maps  dealing  with  drilling  in  Alberta;  to  F.  H.  Edmunds  of 
the  ITniversity  of  Saskatchewan  for  logs  of  wells,  test  holes,  and  shot  holes  in 
Saskatchewan;  to  the  Department  of  Resources  and  Industrial  Development, 
Saskatchewan,    for    monthly    provincial    drilling    reports;  to  G.  M.  Furnival, 
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Director  of  Mines  for  Manitoba,  for  information  on  wells  in  ^Manitoba;  to 
I.  W.  Jones  of  the  Quebec  Department  of  Mines,  and  to  Paul  Payette,  for 
logs  and  other  information  on  wells  in  Quebec;  to  T.  H.  Clark  of  McGill  Uni- 
versity, for  maps  and  reports  on  subsurface  conditions  in  the  St.  Lawrence 
Lowland;  and  to  officials  of  many  oil  companies  for  much  useful  information. 

Samples  were  examined  from,  and  stratigraphie  logs  were  compiled  of, 
deep  wells  in  Gaspé  county,  Quebec,  and  in  Nova  Scotia;  several  older  wells  in 
south-central  Saskatchewan;  the  Gulf  Pincher  Creek  well  in  southern  Alberta; 
and  recent  wells  in  the  Leduc  field.  Alberta,  from  which  structure  contour  maps 
of  the  Dj,  D2,  and  Dg  zones  were  prepared.  The  Palaeozoic  section  of  the 
St.  Lawrence  Lowland  was  studied  in  the  field,  involving  subsequent  correlation 
and  revision  of  logs. 

Numerous  inquiries  on  ground-water  conditions  were  received  from  many 
parts  of  Canada.  Records  of  water  wells  in  Saskatchewan  are  kept  by  the  Pro- 
vincial Government,  but  several  hundred  logs  of  water  wells  were  received  from 
F.  H.  Edmunds,  under  whose  supervision  samples  from  these  wells  were  examined. 
In  Alberta,  the  Petroleum  and  Natural  Gas  Conservation  Board  forwarded  copies 
of  records  of  water  wells  being  drilled  in  that  Province.  Officers  of  the  Geological 
Survey  publish  analyses  of  water  samples  from  areas  in  which  ground-water 
investigations  are  made.  Acknowledgments  for  water  samples  received  are  due 
to  J.  H.  Rainsford,  Royal  Oak,  British  Columbia;  0.  V.  Kennedy,  Bridgetown, 
Nova  Scotia  ;  and  the  International  AVater  Supply  Company  of  Montreal. 

Coal  Section 

The  1946  report  of  the  Royal  Commission  on  Coal  led  to  preparation  of 
memoranda,  maps,  and  statistical  data;  field  investigations;  and  participation  in 
several  committee  meetings  and  conferences  by  the  Section. 

The  following  manuscript  maps  were  prepared:  an  atlas  of  individual  maps 
of  the  twelve  workable  coal  seams  of  the  Sydney  coalfield,  Nova  Scotia,  on  a 
scale  of  1  inch  to  3  miles;  detailed  maps  of  each  seam  of  the  Sydney  coalfield,  on 
a  scale  of  1  inch  to  1  mile,  to  serve  as  bases  for  subsequent  stratigraphie  investi- 
gations and  microscopic  studies  of  the  coal;  an  atlas  of  sixteen  maps  of  the  coal 
seams  of  the  Thorburn,  Albion,  and  Westville  areas  of  the  Pictou  coalfield. 
Nova  Scotia,  on  a  scale  of  1  inch  to  2,000  feet;  an  atlas  of  seven  maps  of  the 
coal  deposits  of  the  Springhill-Joggins  coalfields,  on  a  scale  of  1  inch  to  1  mile; 
a  compilation  of  much  detailed  information  on  the  Minto  coalfield  of  New 
Brunswick,  as  supplied  by  the  Provincial  Geologist;  and  an  atlas  of  fifty 
geological  maps  covering  each  of  fifty  coal  areas  in  Alberta,  on  a  scale  of  1  inch 
to  4  miles.  This  last  atlas  will  be  accompanied  by  a  tabulated  list  of  the  coal 
occurrences,  giving  the  essential  data  used  in  calculating  coal  reserves.  Other 
work  included  a  map  of  the  Coalfields,  Potential  Coal  Areas,  and  Coal  Occur- 
rences of  Canada,  on  a  scale  of  1  inch  to  230  miles,  and  a  geological  map  of 
southern  Saskatchewan,  on  a  scale  of  1  inch  to  12  miles,  showing  some  2,000  coal 
occurrences. 

B.  R.  MacKay,  Chief  of  the  Section,  visited  the  Coalspur,  Mountain  Park, 
Cascade,  Highwood,  and  Crowsnest  coal  areas  of  the  Foothills  belt  and  the  Fernie 
coalfield  of  British  Columbia,  and  assisted  coal  companies  in  various  geological 
problems  arising  from  their  prospecting  and  mining  operations.  He  attended 
two  meetings  of  the  Nova  Scotia  Research  Foundation  Committee  at  Halifax; 
held  two  conferences  with  officials  of  the  Dominion  Steel  and  Coal  Corporation 
at  Sydney,  Nova  Scotia;  two  conferences  with  the  Provincial  Geologist  at 
Fredericton,  New  Brunswick;  attended  a  meeting  on  coal  research  at  Chicago; 
and  visited  the  Illinois  Geological  Survey  at  Urbana  to  confer  on  problems  of 
microscopic  coal  research. 
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Geophysical  Section 

On  a  grant  from  the  National  Research  Council,  ground  magnetometer 
surveys  of  sixteen  quarter-townships  in  northern  Quebec  were  compiled  for 
publication  on  a  scale  of  1  inch  to  1,000  feet. 

In  collaboration  with  the  National  Research  Council,  an  airborne  mag- 
netometer acquired  from  the  United  States  Navy  was  installed  in  an  Anson 
aircraft,  and  test  surveys  were  made  from  the  National  Research  Council's 
Flight  Research  Section  at  Arnprior,  Ontario.  This  survey  covered  about  3,000 
square  miles  of  the  area  between  latitudes  44°  45'  and  45°  30'  and  longitudes 
75°  30'  and  76°  30'.  The  complete  data  for  the  western  half  of  this  area  were 
plotted  on  a  scale  of  1  inch  to  ^  mile.  Plotting  of  the  eastern  half  was  begun. 

Twenty-five  Geiger-Mueller  counters  acquired  from  the  National  Research 
Council  were  overhauled  and  tested,  and  a  new,  light-weight  model  weighing 
4  pounds  was  designed.   Six  of  these  counters  will  be  made  for  field  tests. 

British  Columbia  Office 

The  British  Columbia  office  works  in  co-operation  with  an  adjoining  branch 
office  of  the  British  Columbia  Department  of  Mines.  It  maintains  a  complete 
library  of  all  Geological  Survey  publications,  textbooks,  and  current  periodicals 
on  geology  and  mining.  It  distributes  Departmental  geological  maps  and  reports 
dealing  with  British  Columbia  and  Yukon.  Visitors  seeking  information  num- 
bered 4,381,  and  many  inquiries  were  handled  by  mail  and  telephone.  Altogether, 
3,200  reports  and  3,350  separate  maps  were  issued  in  response  to  requests  from 
the  public.  Determinations  were  also  made  of  several  rock  and  mineral  specimens. 
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900A 


922A 


467A 


675A 


Canada 
Canada  Mininc;  Areas;  scale,  1  inch  to  125  miles. 


Coalfields,  Potential  Coal  Areas  and  Coal  Occurrences 
of  Canada  (English  and  French  editions);  scale,  1 
inch  to  2oO  miles 


Canada,  Type  of  Farming  Areas,  1941. 

Yukon 
Dezadeash;  scale,  1  inch  to  4  miles. . . . 


Yukon  and  British  Columbia 

Physiographic  Subdivisions  of  the  Canadian  Cordillera 
north  of  55th  parallel;  scile,  1  inch  to  40  miles 


Northwest  Territories 

Fort   Smith   Sheet,    District  of   Mackenzie    (reprint); 
scale,  1  inch  to  4  miles 


Indin   Lake,    District  of  Mackenzie    (reprint);   scale, 
1  inch  to  4  miles 


For  separate  distribution. 


For   Canada    Year    Book    and 
sepai-ate  distribution. 

For  Department  of  Agriculture. 


Preliminary  Geological  Map.  Paper 
47-15A. 


Physiography  for  Memoir  by   H.S. 
Bostock  and  separate  distribution. 


Topography.       For    separate    distri- 
bution. 


Topography.    For  separate  distribu- 
tion. 
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Publica- 
tion 
Number 


Title 

Chalco  Lake,  District  of  Mackenzie;  sr-.iie,   1   inch  to 
1  mile 

Ranji  Lake,  District   of  Mackenzie;   scale,    1    inch   to 
1  mile 

Prelude  Lake,  District  of  JIackenzie;  scale,   1  inch  to 
1  mile 

Chalco  Lake;  scale,  1  inch  to  ^  mile 

Ross  Lake;  scale,  1  inch  to  |  mile 

British  Commhia 

Nicola,  Kamloops  and  Yale  Districts;  scale,  1  inch  to 
4  miles 

Nicola,  Kamloops  and  Yale  Districts;  scale,  1  inch  to 
4  miles 

Princeton,  Yale,  Kamloops,  Similkameen  and  Osoyoos 
Districts;  scale,  1  inch  to  4  railcs 

Princeton,  Yale,  Kamloops.  Similkameen  and  Osoyoos 
Districts;  scale,  1  inch  to  4  miles 

Fort  ?t.  James;  scale,  1  inch  to  6  miles 

Tofino;  scale,  1  inch  to  1  mile 

Effingham;  scale,  1  inch  to  1  mile 

Alberni;  scale,  1  inch  to  1  mile 

Buttle  Lake;  scale,  1  inch  to  1  mile 

Cape  Scott;  scale,  1  inch  to  1  mile 

Shushartie;  scale,  1  inch  to  1  mile 

Quatsino;  scale,  1  inch  to  1  mile 

Port  McNeill;  scale,  1  inch  to  1  mile 

Bennett;  scale,  1  inch  to  4  miles 

Ashcroft  (second  edition);  scale,  1  inch  to  2  miles 


Remarks 


Toposrraphy.    For  separate  distribu- 
tion. 


Toposraphy.    For  separate  distribu- 
tion. 


Topography.    For  separate  distribu- 
tion. 

Preliminary  geological  map.     Paper 
47-18A. 

Preliminary  geological  map.     Paper 
47-16A. 


Geology.  For  Memoir  by  W.E. 
Cockfield  and  separate  distribu- 
tion. 


Minerals.  For  Memoir  by  W.E. 
Cockfield  and  separate  distribu- 
tion. 


Geology.  For  Memoir  243  byH.M.A. 
Rice  and  separate  distribution. 


Minerals.  ForMeraoir  24.3  byH.M.A. 
Riee  and  separate  distribution. 

Geology.  For  Memoir  by  J.  E. 
Armstrong  and  separate  distribu- 
tion. 

Topography.  For  separate  distri- 
bution. 

Topography.  For  separate  distri- 
bution. 

Topography.  For  separate  distri- 
bution. 

Topography.  For  separate  distri- 
bution. 

Topography.  For  separate  distri- 
bution. 

Topography.  For  separate  distri- 
bution. 

Topogiaphy.  For  separate  distri- 
bution. 

Topography.  For  separate  distri- 
bution. 

Topography.  For  separate  distri- 
bution. 

Preliminary  geological  map.  Paper 
47-10. 
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Publica- 
tion 
Number 


Title 


Remarks 


894A 

899A 
904A 

905A 
923A 

924A 

945A 


S95A 


906A 


921A 


930A 


589A 


Carp  Lake  (Bedrock) 

Carp  Lake  (Surface  deposits) . 


Nanaimo  Coalfield;  scale,  1  inch  to  1  mile. 


Alberta 

Southesk,  West  of  Fifth  Meridian;  scale,   1  inch  to  1 
mile 


Gregg  Lake,  West  of  Fifth  Meridian;  scale,  1  inch  to  1 
mile 


Athabaska  Falls,  West  of  Fifth  Meridian;  scale,  1  inch 
to  1  mile 


Brûlé,  West  of  Fifth  Meridian;  scale,  1  inch  to  1  mile. 


Donald  Flats,  West  of  Sixth  Meridian;  scale,  1  inch  to  1 
mile 


Medicine  Lake,  West  of  Fifth  Meridian;  scale,  1  inch  to 
1  mile 


Two  Lakes,  West  of  Sixth  Meridian;  scale,  1  inch  to  1 
mile 


Moberly  Creek;  scale,  1  inch  to  J-  mile. 
Langford  Creek;  scale,  1  inch  to  §  mile. 

Gap;  scale,  1  inch  to  §  mile 


S.\SKATCHEWAN 

Geological  map  of  Saskatchewan;  scale,   1  inch  to  20 
miles 


Manitoba 

Tramping  Lake,  West  of  Principal  Meridian;  scale,   1 
inch  to  1  mile 


Buzz  Lake,  West  of  Principal  Meridian;  scale,  1  inch  to 
1  mile 


Nor-Acme  Mine  Area;  scale,  1  inch  to  1,000  feet. 


Ontario 

Capreol,   Sudbury   District   (reprint);  scale,   1  inch  to 
2  miles 


Sutton  and  Barrie;  scale,  1  inch  to  1  mile  (approx.). 


Proliminarv  geological  maps.    Paper 
47-13  A,  B. 

Preliminary  geological  map.     Paper 
47-22. 


Topography.       For   separate    distri- 
bution. 


Geology.   For  separate  distribution. 


Topography.       For   separate    distri- 
bution. 

Geology.    For  Memoir  244,  by  A.H. 
Lang,  and  separate  distribution. 


Topography.      For   separate   distri- 
bution. 


Topography.       For    separate    distri- 
bution. 


Topography.       For   separate    distri- 
bution. 

Preliminary  geological  map.     Paper 
47-n. 

Preliminary  geological  map.      Paper 
47-19. 


Preliminary  geological  map.     Paper 
47-23. 


Geology.    For  separate  distribution. 


Topography.       For   separate    distri- 
bution. 


Topography.  For  separate  distri- 
bution. 

Geology.  For  Memoir  by  J.  M. 
Harrison,  and  separate  distri- 
bution. 


Topography.      For    separate    distri- 
bution. 

Preliminary  geological  maps.    Paper 
47-21A,  B. 
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Publica- 
tion 
Number 


Title 


Remarks 


Quebec 

Dudswell;  scale,  1  inch  to  1  mile 

St.  Patrick  Lake;  scale,  1  inch  to  1  mile. 


Barraute;  scale,  1  inch  to  1  mile 

Lac  Dumoine;  scale,  1  inch  to  1  mile 

Lac  Brûlé;  scale,  1  inch  to  1  mile 

Vauquelin  (in  4  sheets);  scale,  1  inch  to  1,000  feet. 
Pershing  (in  4  sheets);  scale,  1  inch  to  1,000  feet. . 

Lacorne;  scale,  1  inch  to  I  mile 

Barraute;  scale,  1  inch  to  j  mile 


Vauquelin,  Pershing  and  Haig  townships;  scale,  1  inch 
to  1  mile 


Dubuisson,  Boulamaque  and  Louvicourt;  scale,  1  inch 
to  1  mile 


Shamus;  scale,  1  inch  to  1  mile 

Lac  Sabourin;  scale,  1  inch  to  1  mile. 


New  Brunswick 
Moncton  Sheet  (reprint);  scale,  1  inch  to  1  mile. 


Petitcodiac,  East  half  (reprint);  scale,  1  inch  to  1  mile. 
Petitcodiac,  West  half  (reprint);  scale,  1  inch  to  1  mile. 

Minto,  scale,  1  inch  to  1  mile 

Campobello;  scale,  1  inch  to  1  mile 

Grand  Manan;  scale,  1  inch  to  1  mile 


Nova  Scotia 
Digby  Sheet  (reprint);  scale,  1  inch  to  1  mile. 


Bridgetown  Sheet  (reprint);  scale,  1  inch  to  1  mile. 
Kennetcook;  scale,  1  inch  to  1  mile 


Geology.    For  separate  distribution. 

Topo2;raphy.       For    separate    distri- 
bution. 

Topography.       For    separate    distri- 
bution. 

Topography.       For    separate    distri- 
bution. 

Topography.       For    separate    distri- 
bution. 

Preliminary  geological  maps.    Paper 
47-6A,  B,  C,  D. 

Preliminary  geological  maps.    Paper 
47-7A,  B,  C,  D. 

Preliminary  geological  map.     Paper 
47-8. 

Preliminary  geological  map.     Paper 
47-9. 


Preliminary  geological  map.     Paper 
47-12. 


Preliminary  geological  map.     Paper 
47-20. 

Preliminary  geological  map.     Paper 
47-27. 

Preliminary  geological  map.     Paper 

48-2. 


Topography.      For   separate   distri- 
bution. 

Topography.      For   separate   distri- 
bution. 

Topography.      For   separate   distri- 
bution. 

Topography.      For   separate   distri- 
bution. 

Topography.      For   separate   distri- 
bution. 

Topography.      For  separate   distri- 
bution. 


Topography.      For   separate   distri- 
bution. 

Topography.      P'or   separate   distri- 
bution. 

Topography.      For   separate   distri- 
bution. 
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Publica- 
tion 
Number 

Title 

Remark.s 

897A 

Shubenacadie;  scale,  1  inch  to  1  mile              

Topography.  For  separate  distri- 
bution. 

Mira — Framboise;  scale,  1  inch  to  1  mile 

Preliminary  geological  map.  Paper 
47-17. 

For  Report  of  North  Pacific  Planning  Project 

(a)  Index  Map. 

(b)  Geology;  scale,  1  inch  to  80  miles. 

(c)  Physiography;  scale,  1  inch  to  80  miles. 

(d)  Forestry;  scale,  1  inch  to  80  miles. 

(e)  Agriculture;  scale,    1  inch  to  80  miles. 

(f)  Water  Power;  scale,  1  inch  to  80  miles. 

(g)  Transportation;  scale,  1  inch  to  80  miles. 

33 

(h)  Meteorology  (graph), 
(i)  Trade  (chart). 

Miscellaneous 

(a)  Coal  occurrences  in  Northwest  Territories. 

(b)  Coalfields  and  Potential  Coal  Areas  of  Yukon 

For  Report  by  B.R.  MacKay. 

Upper  Triassic  of  Pardonet  Hill,  Peace  River  Foothills, 
British  Columbia  (Half-tone  plates  of  fossils  and 
Figure)      

Palœontology.  To  accompany  Paper 
47-14. 

Figure  2 

Geology  of  the  Codroy  Area,  Newfoundland 

To  illustrate  Bulletin  10  by  W.A, 
Bell. 

Figure  3 

Geology  of  part  of  the  southeast  coast  of  St.  Georges 
Bay,  Newfoundland 

To  illustrate  Bulletin  10  by  W.A. 
Bell. 

Triassic    Nathorsites    fauna    of    northeastern    British 
Columbia  (Half-tone  plates  of  fossils  and  Figures).. 

Palaeontology.  To  accompany 
Paper  47-24. 

At  the  end  of  the  fiscal  year  seven  geological  maps,  including  one  of  British 
Columbia  and  one  of  the  Maritime  Provinces,  were  about  to  be  published.  Ten 
topographical  maps  were  with  the  Geographical  Section,  Department  of  National 
Defence,  for  printing.  A  geological  map  of  Yukon,  seven  standard  geological 
maps,  and  fifty  geological  coal  areas  of  Alberta  were  being  compiled.  Thirteen 
standard  topographical  maps  were  in  progress.  One  hundred  and  forty-four 
sections  of  the  Bituminous  Sands  of  Northern  Alberta  were  in  progress  for 
publication  in  the  report. 

Thirteen  preliminary  maps  for  the  Ground  Water  Resources  Section  were 
drawn  for  publication.  One  hundred  and  eighty-nine  maps  and  scientific  figures 
were  drawn  for  reproduction  by  zinc-cut  process  for  illustrating  memoirs,  reports, 
articles,  and  papers.  One  hundred  and  thirty-three  of  these  were  to  complete 
illustrations  for  the  Canadian  Institute  of  Mining  and  Metallurgy  symposium 
"Structural  Controls  of  Canadian  Ore  Deposits".  Other  draughting  and  miscel- 
laneous projects  necessary  for  staff,  mineral  development,  and  public  use, 
amounted  to  more  than  1,200  separate  items. 
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Library 

Good  progress  was  made  in  resuming  exchanges  interrupted  during  the  war. 
Valuable  material  reached  the  library,  although  much  work  remains  to  be  done 
before  all  exchanges  are  re-established.  Progress  was  made  in  catalogueing  maps 
accumulated  during  the  war.  The  acute  shortage  of  space  in  the  library  was 
partly  overcome  by  building  a  floor  over  the  centre  stacks  and  erecting  shelves 
thereon. 

Literature  was  acquired  by  gift  and  purchase.  Included  were  11  volumes 
from  the  Royal  Danish  Academy  of  Science;  26  volumes  from  the  Norwegian 
Academy  of  Science;  a  set  of  The  Queensland  Flora  in  7  volumes,  presented 
by  the  Government  of  Queensland;  10  volumes  from  the  Norwegian  Geological 
Survey;  23  volumes  of  the  Quarterly  Journal  of  the  Geological  Society  of 
London,  presented  by  the  Library  of  Parliament;  18  volumes  from  the  Royal 
Museum  of  Natural  History  of  Belgium;  13  volumes  from  the  Institut  d'Egypte; 
8  volumes  of  the  Internationales  Archiv  fur  Ethnographie  and  6  volumes  of 
VOiseau  et  la  revue  française  d'ornithologie.  Bergens  Museum  and  the  Service 
de  la  Carte  Géologique  de  France  made  extensive  contributions,  and  valuable 
material  was  received  from  the  Geological  Society  of  America. 
Acquisitions  to  the  librarj^  were: 

Books  acquired  by  purchase 183 

Books  (complete  unbound  Volumes  by  purchase) ....         151 

Books  by  transfer,  exchange,  and  gift 942 

Canadian    Government    documents — individual    issues 

(by  gift  and  exchange) 2,287 

British    and    Foreign    Government    documents — indi- 
vidual issues  (by  gift  and  exchange) 2,696 

Canadian  periodicals,  individual  issues 1,424 

British  and  Foreign  periodicals,  individual  issues 2,096 

Scientific  societies'  bulletins,  proceedings  and  transac- 
tions— individual  issues  (by  gift  and  exchange) .  .      4,813 


14,592 


Other  data: 

Recorded  loans  of  books,  pamphlets,  periodicals 14,291 

Inter-library  and  occasional  loans 1,747 

Books  borrowed  from  other  libraries  301 

Maps  and  charts  added  to  the  library 935 

Maps  and  charts  borrowed  from  the  library 443 

Lantern  slides  borrowed 615 

Lantern  slides  added  to  the  library 214 

Photographs  loaned   (exclusive  of  albums) 2,813 

Volumes  bound 401 

Volumes  accessioned 1,411 

Cards  added  to  general  catalogue 12,377 

Cards  added  to  map  catalogue 787 

Cards  added  to  slide  catalogue 482 

Letters  and  cards  received 1,752 

Letters  and  cards  sent 2,367 

Photographic  Section 

The  expanding  activities  of  Geological  Survey  were  reflected  in  the  increased 
production  of  this  Section.  The  photographic  needs  of  the  National  Museum 
of  Canada  continued  to  be  met. 
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Details  of  the  work  done  are  as  follows: 

Bromide  enlargements,  sizes — 3  x  4  to  32  x  40 6.982 

Contact  prints,  sizes — 1^  x  2^  to  36  x  48 17,510 

Van  Dyke  prints,  sizes — 5  x  7  to  35  x  47 1,383 

Negatives  retouched 540 

Dry  plate  negatives  made 987 

Kodalith  negatives  made 635 

Van  Dyke  negatives  made 136 

Exposures  developed — (Field  work) 7,100 

Linen  negatives  made — 24  x  30  to  38  x  47 12 

Linen  prints  made 12 

Aero  map{)ing  prints   48 

Celluloid  scales — 5  x  7  to  30  x  40 151 

Autoradiographs    59 

Lantern  slides   573 

Maps  and  photographs  dry  mounted 2,658 

Grid  positives  on  glass 154 

INIicrophoto  negatives  made  21 

Blueprint,  Photostat,  and  Lapidary  Services 
The  output  was: 

Blueprint— 247,151  sq.  ft.— 33,049  prints 
Océ  prints — 41,345  sq.  ft. — 4,789  prints 
Photostats — 14,414  sheets 
Lapidary — Thin  sections,  1,873 

Cut  and  polished  sections,  33 


PUBLICATIONS 

Following  is  a  list  of  publications  issued  during  the  fiscal  year. 

English  Publications 
Report  No. 

A  Century  in  the  History  of  the  Geological  Survei/  of  Canada,  by 

F.  J.  Alcock. 
Economic  Geology  Series  No.  1.     Geology  and  Economic  Minerals 

of  Canada.     (Third  edition.) 
G.S.  Bulletin  No.  9.    Trilobita  of  the  Ottawa  Formation  of   the 

Ottawa-St.  Lawrence  Lowland,  by  Alice  E.  Wilson. 
G.S.  Bulletin  No.  10.     Early  Carboniferous  Strata  of  St.  Georges 
Bay  Area,  Newfoundland,  by  W.  A.  Bell. 
2479         Memoir  244.     Brûlé  and  Entrance  Map-areas,  Alberta,  by  A.  H. 
Lang. 
Reprints  of  sections  in  Report  of  Royal  Commissio7i  on  Coal  per- 
taining to  Coal  Reserves  in  Canada  being  Chapter  I,  Appen- 
dix A. 
Catalogue  of  Geological  Suri'ey  Publications. 
*47-  1         The  Upper  Part  of  the  Edmonton  Formation  of  Red  Deer  Valley, 

Alta.,  by  C.  M.  Sternberg. 
*47-  2         Exploration  for  Petroleum,  Northwest  Territories,  1946,  by  J.  S. 
Stewart. 


Indicates  a  mimeographed  report. 
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English   Publica tions — Continued 

Report  No. 

*47-  3         Haig  Abitibi  Country  Quebec,  by  G.  W.  H.  Norman  and  K.  R. 
Dawson.  (Maps  onh'.) 

*47-  4         Camsell  River,  Northwest  Territories,  by  C.  S.  Lord.     (Map  only.) 

*47-  5         Lac  de  Gras,  N.W.T.,  by  R.  E.  Folinsbee.     (Map  only.) 

*47-  6         Vauquelin,  Abitibi  Country,  Quebec,  by  G.  W.  H.  Norman  and 
H.  C.  Norman.  (Maps  onlj'.) 

*47-  7         Pershing,   Abitibi   County,   Quebec,   by   G.    W.    H.    Norman    and 
M.  Tiphane.     (Maps  only.) 

*47-  8        Lacorne  Map-area,  Abitibi  County,  Quebec,  by  L.  P.  Tremblay. 

(Report  and  map.)     (Second  edition.) 
*47-  9         Barrante,  Abitibi  County,  Quebec,  by  L.  P.  Tremblay.  (Map  only.) 

*47-10        Ashcroft,  B.C.,  by  S.  Duffell  and  K.  C.  McTaggart.     (Map  and 
descriptive  notes.) 

*47-ll         Moberly  Creek  Map-area,  Alberta,  by  A.  H.  Lang.    (Report  and 
map.) 

*47-12         Vauquelin,  Pershing,  and  Haig  Townships,  Abitibi  County,  Quebec, 
by  G.  W.  H.  Norman.     (Report  and  map.) 

*47-13         Carp  Lake,  B.C.,  by  J.  E.  Armstrong,  H.  W.  Tipper,  and  J.  W. 

Hoadley.     (Maps  only.) 
*47-14         Upper  Triassic  Faunas  of  Pardonet  Hill,  Peace  River  Foothills, 

B.C.,  by  F.  H.  McLearn. 
*47-15         Dezadeash  Map-area,  Yukon,  by  E.  D.  Kindle.     (Report  and  map.) 
*47-16        Ross  Lake,  N.W.T.,  by  Y.  O.  Fortier.  (Map  and  descriptive  notes.) 
*47-17         Mira-Framboise  Cape  Breton  and  Richmond  Counties,  Nova  Scotia, 

by  L.  J.  Weeks.    (Map  only.) 
*47-18        Chalco  Lake  Map-area,  N.W.T.,  by  M.  S.  Stanton.     (Report  and 

map.) 
*47-19         Langford  Creek,  Alberta,  by  R.  J.  W.  Douglas.     (Map  only.) 
*47-21         Pleistocene  Deposits  and  Beaches  of  Sutton  and  Barrie  Map-area, 

York  and  Simcoe  Counties,  Ont.,  by  R.  E.  Deane.      (Maps 

only.) 
*47-22         Nanaimo  Coalfield  British  Columbia,  b}'  A.  F.  Buckham.    (Map 

only.) 
*47-23         Gap,  Alberta,  by  R.  J.  W.  Douglas.    (Map  only.) 
*47-24         The  Triassic  Nathorstites  Fauna  in  Northeastern  B.C.,  by  F.  H. 

jMcLearn. 
*47-2.5         Moon  Creek  Map-area,  Alberta,  by  E.  J.  W.  L'ish.     (Report  and 

m.ap.) 
*47-26        Interim   Catalogue   of  the   Geological  Survey   Collections   of  out- 
standing air  photographs,  by  A.  H.  Lang,  H.  S.  Bostock,  and 

Y.  0.  Fortier. 
*47-27         Shamus,  Abitibi  and  Pontiac  Counties,  Quebec,  by  M.  Tiphane. 

(Map  only.) 
*48-  2        Lac  Sabourin,  T émiscamingue  and  Abitibi  Counties,  Quebec,  by 

K.  R.  Dawson.     (Map  only.) 

*  Indicates  a  mimeographed  report. 
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SURVEYS  AND  MAPPING  BUREAU 

The  Surveys  and  Mapping  Bureau  was  formed  during  the  re-organization  of 
the  Department  in  November,  1947.  It  was  created  to  co-ordinate  the  work  of 
the  various  surveying  and  mapjiing  units  to  prevent  overlai)ping  of  effort  and  to 
make  full  use  of  the  small  number  of  trained  men  available. 

The  new  Bureau  has  five  divisions,  each  \\'ith  its  own  functions.  Collectively, 
they  do  the  surveying,  mapping,  and  charting  for  the  development  of  the 
natural  resources  of  the  country,  and  for  administrative  purposes.  Difficulty 
in  recruiting  qualified  personnel  has  handicapped  efforts  to  meet  the  increased 
demand  for  this  work. 

The  Geodetic  Survey  Division  does  the  work  of  the  former  Geodetic  Service 
of  the  Surveys  and  Engineering  Branch.  It  provides  a  national  system  of 
levelling  and  precise  triangulation  surveys  for  use  as  geodetic  control  by 
Federal  and  Provincial  departments  and  private  agencies.  It  provides  a  control 
for  international  and  interprovincial  boundaries,  and  data  concerning  horizt)ntal 
and  vertical  movements  of  the  earth's  crust. 

The  Canadian  Hydrographie  Service,  formerly  the  Hydrographie  Service  of 
the  Hydrographie  and  Map  Service  under  the  Surveys  and  Engineering  Branch, 
produces  and  distributes  all  Canadian  aids  to  navigation.  It  makes  surveys,  and 
compiles  and  distributes  navigation  charts,  volumes  of  "Pilots  and  Sailing 
Directions"  covering  coastal  and  inland  waters,  standard  tidal  publications,  and 
"Water  Level  Bulletins"  for  the  St.  Lawrence-Great  Lakes  Waterways. 

The  Legal  Surveys,  a  division  of  the  former  Hydrographie  and  Map  Service, 
is  responsible  for  all  legal  surveys  of  Dominion  Lands  required  by  the  Federal 
Government.  It  compiles,  from  trimetrogon  photographs  to  the  map  manuscript 
stage,  the  information  for  air  charting;  prepares  information  for  the  Dominion 
electoral  maps;  and  distributes  a  wide  variety  of  maps  and  air  charts. 

The  Topographical  Survey,  formerly  a  division  of  the  Bureau  of  Geology 
and  Topography,  is  responsible  for  original  mapping  at  scales  of  one  inch  to 
four  miles  or  greater.  It  plots  maps  to  the  manuscript  stage  from  information 
secured  by  field  surveys  and  from  air  photographs.  The  National  Air  Photo- 
graphic Library  is  a  section  of  the  Topographical  Survey,  and  the  staff  of  the 
Geographic  Board  is  under  its  administration. 

The  Map  Compilation  and  Reproduction  Division  draughts,  reproduces,  and 
prints  maps  and  air  charts  originating  in  the  Topographical  and  Legal  Sun^eys 
Divisions,  and  photographs  and  prints  hydrographie  charts. 

TOPOGRAPHICAL  SURVEY 

The  Topographical  Survey  prepares  ground  and  air  maps  from  its  original 
survej's,  and  compiles  base  maixs  for  use  in  developing  natural  resources.  The 
Topographical  Mapping  Section  is  responsible  for  field  surveys  and  computa- 
tions pertaining  to  field  work.  The  Air  Survey  Section  plots  information  from 
aerial  photographs  into  map  form,  and  conducts  research  in,  and  development  of, 
photogrammetrical  methods.  The  Map  Editing  Section  is  responsible  for  editing 
and  finishing  map  manuscripts  and  drawing  projections. 

The  National  Air  Photograph  Library  became,  in  November,  1947,  a  part 
of  the  Topographical  Survey. 

The  expansion  of  staff  was  seriously  delayed  by  lack  of  adequate  office 
space  and  difficulty  in  obtaining  suitable  field  officers. 
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The  work  of  this  Section  comprises  control  surveys  for  aerial  photographic 
maps,  topographical  mapping,  and  computation  of  geographical  positions  from 
the  lield  surveys.  Thirtj'-two  parties  were  engaged  in  field  surveys  in  the 
areas  specified: 

FIELD    WORK — 1947 


Officer  in  Charge 

Sheet  Name 

Sheet  Number 

Latitude 

and 
Longitude 

Scale 

of 

Publication 

Nova  Scotia 

D.  A.  MacKay 

Margaree 

11  K/6     . 

46°  1.5'-  46°  30' 
61°  00'-  61°  31' 

/ 

1  in.  to  1  mi. 

*St.  Ann's 

11  K/7 

46°  15'-  46°  30' 
60°  30'-  61°  00' 

/ 

1  in.  to  1  mi. 

R.  T.  Gahda 

Antigonish 

11  F/12 

45°  30'-  4.5°  45' 
61°  30'-  62°  00' 

/ 

1  in.  to  1  mi. 

P.  J.  Dunsworth — 

Gaspereau  Lake 

21  A/1.5 

44°  45'-  45°  00' 
64°  30'-  65°  00' 

/ 

1  in.  to  1  mi. 

*Windsor 

21  A/16 

44°  45'-  45°  00' 
64°  00'-  64°  30' 

} 

1  in.  to  1  mi. 

A.  B.  Grant 

Lockeport 

20  P/11 

43°  30'-  43°  45' 
6.5°  00'-  65°  30' 

1 
/ 

1  in.  to  1  mi. 

Pubnico 

20  P/12 

43°  30'-  43°  45' 
6.5°  30'-  66°  00' 

/ 

1  in.  to  1  mi. 

Tusket 

20  P/13 

43°  45'-  44°  00' 
65°  30'-  66°  00' 

1 
/ 

1  in.  to  1  mi. 

ShelVjume 

20  P/14 

43°  45'-  44°  00' 
65°  00'-  65°  30' 

} 

1  in.  to  1  mi. 

Port  Mouton 

20  P/15 

43°  45'-  44°  00' 
64°  30'-  65°  00' 

\ 
/ 

1  in.  to  1  mi. 

New  Brunswick 

ij.  A.  Macdonald... 

Minto 

21  J/1 

46°  00'-  46°  15' 
66°  00'-  66°  30' 

1 
/ 

1  in.  to  1  mi. 

*Chipman 

21  1/4 

46°  00'-  46°  15' 
65°  30'-  66°  00' 

\ 
/ 

1  in.  to  1  mi. 

Kouchibouguac 

21  1/14 

I 

46°  45'-  47°  00' 
65°  00'-  6.5°  30' 

/ 

1  in.  to  1  mi. 

Rogersville 

21  I/ll 

46°  30'-  46°  45' 
65°  00'-  65°  30' 

r 
; 

1  in.  to  1  mi. 

Blackville 

21  1/12,  E.§ 

46°  30'-  46°  45' 
65°  30'-  65°  45' 

1 
/ 

1  in.  to  1  mi. 

Lake  Stream 

21  1/5 

46°  15'-  46°  30' 
65°  30'-  66°  30' 

1 

1  in.  to  1  mi. 

Harcourt 

21  1/6 

46°  15'-  46°  30' 
65°  00'-  65°  30' 

1 
/ 

1  in.  to  1  mi. 

Salisbury 

21  1/3 

46°  00'-  46°  15' 
65°  00'-  65°  30' 

1  in.  to  1  mi. 

Ilheo  McDonald. . 

Big  Bald  Mtn 

21  0/1 

47°  00'-  47°  15' 
66°  00'-  66°  30' 

} 

1  in.  to  1  mi. 

California  Lake 

21  0/8 

{ 

4r  15'-  47°  30' 
66°  00'-  66°  30' 

1 
/ 

1  in.  to  1  mi. 
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FIELD  WORK — Continued 


Officer  in  Charge 

Sheet  Name 

Sheet  Number 

Latitude 

and 
Longitude 

Scale 

of 

Publication 

Doaktown 

21  J/9 

46°  30'-  46°  45' 
66°  00'-  66°  30' 

1 
/ 

1  in.  to  1  mi. 

Hayesville 

21  J/10 

46°  30'-  46°  45' 
66°  30'-  67°  00' 

Tuadook  Lake 

21  J/15,EJ 

46°  45'-  47°  00' 
66°  30'-  66°  45' 

1 
/ 

1  in.  to  1  mi. 

McKendiick  Brook 

21  J/ 16 

46°  45'-  47°  00' 
66°  00'-  66°  30' 

1 
f 

1  in.  to  1  mi. 

W.  G.  Landles..  .  . 

Gounamitz  River 

21  0/12 

47°  30'-  47°  45' 
67°  30'-  68°  00' 

} 

1  in.  to  1  mi. 

McDougall  Brook 

21  0/13 

47°  45'-  48°  00' 
67°  30'-  68°  00' 

1 
/ 

1  in.  to  1  mi. 

Grandmaison 

21  N/9 

47°  30'-  47°  45' 
68°  00'-  68°  30' 

1 
/ 

1  in.  to  1  mi. 

Wild  Goose  Lake 

21   N/16 

47°  45'-  48°  00' 
68°  00'-  68°  30' 

\ 
/ 

1  in.  to  1  mi. 

Baker  Lake 

21  N/7 

r 

47°  15'-  47°  30' 
68°  30'-  69°  00' 

'I 
/ 

1  in.  to  1  mi. 

Quebec 

2H.  N.  Spence 

Dyke  Lake 

Triangulation 

J.  F.  MacLean 

Oak  Bay 

22  B/2 

48°  00'-  48°  15' 
66°  30'-  67°  00' 

/ 

1  in.  to  1  mi. 

Jerome  Brook 

22  B/7 

48°  15'-  48°  30' 
66°  30'-  67°  00' 

\ 
/ 

1  in.  to  1  mi. 

Skimenac  Tîiver 

22  B/8 

48°  15'-  48°  30' 
66°  00'-  66°  30' 

1 

1  in.  to  1  mi. 

Big  Berrv  Mtns 

22  B/9 

48°  30'-  48°  45' 
66°  00'-  66°  30' 

1  in.  to  1  mi. 

Boutet 

22  B/10 

48°  30'-  48°  45' 
66°  30'-  67°  00' 

/ 

1  in.  to  1  mi. 

Mt.  Logan. . . 

22  B/15 

48°  45'-  49°  00' 
66°  30'-  67°  00' 

1 
1 

Mt.  Albert 

22  B/16 

48°  45'-  49°  00' 
66°  00'-  66°  30' 

\ 

S 

1  in.  to  1  mi. 

St.  Ann  des  Monts 

22  G/1 

49°  00'-  49°  15' 
66°  00'-  66°  30' 

] 

1 

1  in.  to  1  mi. 

Cap  Chat 

22  G/2 

49°  00'-  49°  15' 

66°  30'-  ar  00' 

} 

1  in.  to  1  mi. 

H.  D.  Worden 

Chambord 

32  A/8 

48°  15'-  48°  30' 
72°  00'-  72°  30' 

\ 

1 

1  in.  to  1  mi. 

Roberval 

32  A/9 

48°  30'-  48°  45' 
72°  00'-  72°  30' 

] 
1 

1  in.  to  1  mi. 

Dolbeau 

32  A/ 16 

f 

48°  45'-  49°  00' 
72°  00'-  72°  30' 

\ 
1 

1  in.  to  1  mi. 

S.  G.  Gamble 

Pascalis  detail 

32  C/3,  4 
(parts) 

lin.  to  1,000  ft. 
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FIELD  WORK — Continued 


Officer  in  Charge 

Sheet  Name 

Sheet  Number 

Latitude 

and 
Longitude 

Scale 

of 

Publication 

Ontario 

H.  R.  Grant 

Province  Bay 

41  G/9 

/      45°  30'-  45°  45' 
\      82°  00'-  82°  30' 

1  in.  to  1  mi. 

Meldrum  Bay 

41  G/14 

/      45°  45'-  46°  00' 
\      83°  00'-  83°  30' 

1  in.  to  1  mi. 

Silver  Water 

41  G/lô 

/      45°  45'-  46°  00' 
\      82°  30'-  83°  00' 

1  in.  to  1  mi. 

Kegawong 

41  G/16 

/      45°  45'-  46°  00' 
\      82°  00'-  82°  30' 

1  in.  to  1  mi. 

Manitowaning 

41  H/12 

/      45°  30'-  45°  45' 
\      81°  30'-  82°  00' 

1  in.  to  1  mi. 

Little  Current 

41  H/13 

!      45°  45'-  46°  00' 
\      81°  30'-  82°  00' 

1  in.  to  1  mi. 

Manitoba 

r.  p.  DuVernet. . . 

Grand  View 

62  N/2 

/      51°  00'-  51°  15' 
1     100°  30'-101°  00' 

/ 

1  in.  to  1  mi. 

Roblin 

62  N/3 

/      51°  00'-  51°  15' 
\     101°  OO'-lOr  30' 

1  in.  to  1  mi. 

Angling  Lakes 

62  N/6 

/      51°  15'-  51°  30' 
\     101°  00'-101°  30' 

1  in.  to  1  mi. 

Baldy 

62  N/7 

/      51°  15'-  51°  30' 
\     100°  30'-101°  00' 

1  in.  to  1  mi. 

Singush 

62  N/10 

/      51°  30'-  51°  45' 
\     100°  30'-101°  00' 

1  in.  to  1  mi. 

Childs  Lake 

62  N/11 

/      51°  30'-  51°  45' 
\     101°  00'-101°  30' 

1  in.  to  1  mi. 

Durban 

62  N/14 

f      51°  45'-  52°  00' 

\   101°  oo'-ior  30' 

1  in.  to  1  mi. 

Pine  River 

62  N/15 

/       51°  45'-  52°  00' 
\     100°  30'-101°  00' 

1  in.  to  1  mi. 

St.  Laurent 

62  1/5 

/      50°  15'-  .50°  30' 
1      97°  30'-  98°  00' 

1  in.  to  1  mi. 

Tevlon 

62  1/6 

r      50°  15'-  50°  30' 
\      97°  00'-  97°  30' 

1  in.  to  1  mi. 

Red  River  Delta 

62    1/7 

/      50°  15'-  50°  30' 
\      96°  30'-  97°  00' 

1  in.  to  1  mi. 

Lac  du  Bonnet 

62  1/8 

/      50°  15'-  50°  30' 
\      96°  00'-  96°  30' 

1  in.  to  1  mi. 

G.  M.  Donohoe.  .  . 

Duck  Baj' 

63  C/1 

/      52°  00'-  52°  15' 
\     100°  00'-100°  30' 

1  in.  to  1  mi. 

Renwer  

63  C/2 

/      52°  00'-  52°  15' 
\    100°  30'-101°  00' 

1  in.  to  1  mi. 

Lenswood 

63  C/7 

r      52°  15'-  52°  30' 
[    100°  30'-101°  00' 

1  in.  to  1  mi. 

Camping  Islands 

63  C/8 

f      52°  15'-  52°  30' 
\     100°  00'-100°  30' 

1  in.  to  1  mi. 
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FIELD  WORK — Continued 


OflBcer  in  Charge 

Sheet  Name 

Sheet  Number 

Latitude 

and 
Longitude 

Scale 
of 

Publication 

Saskatchewan 

C.  M.  Duncan 

Denare  Beach 

63  L/9 

f 
I 

54°  30'-  54°  45' 
102°  30'-103°  00' 

1 
/ 

1  in.  to  1  mi. 

Hanson  Lake 

63  L/10 

I 

54°  30'-  54°  45' 
102°  00'-102°  30' 

/ 

1  in.  to  1  mi. 

Birch  Portage 

63  L/15 

54°  45'-  55°  00' 
102°  30'-103°  00' 

1 
/ 

1  in.  to  1  mi. 

Annabel  Lake 

63  L/16 

1 

54°  45'-  55°  00' 
102°  00'-102°  30' 

1 
/ 

1  in.  to  1  mi. 

Cumberland  House 

63  E/N.E. 
(Ne) 

j' 

53°  45'-  54°  00' 
102°  00'-103°  00' 

1 

1  in.  to  2  mi. 

A.  E.  Schneller 

Stanley 

73P/7 

I 

55°  15'-  55°  30' 
104°  30'-105°  00' 

c 

1  in.  to  1  mi. 

Nistowiak  Lake 

73  P/8 

55°  15'-  55°  30' 
104°  00'-104°  30' 

/ 

1  in.  to  1  mi. 

Guncote  Lake 

73  P/9 

/ 

\ 

55°  30'-  55°  45' 
104°  00'-104°  30' 

1  in.  to  1  mi. 

Otter  Lake 

73  P/10 

f 

\ 

55°  30'-  55°  45' 
104°  30'-105°  00' 

/ 

1  in.  to  1  mi. 

J.  R.  Barnes 

Pierceland 

73  K/5 

I 

54°  15'-  54°  30' 
109°30'-110°00' 

1 
/ 

1  in.  to  1  mi. 

Goodsoil . 

73  K/G 

54°  15'-  54°  30' 
109°  00'-109°  30' 

1 

1  in.  to  1  mi. 

Dorintosh 

73  K/7 

I 

54°  15'-  54°  30' 
108°  30'-109°  00' 

1 
/ 

1  in.  to  1  mi. 

Island  Hill 

73  K/8 

{ 

54°  15'-  54°  30' 
108°  O0'-108°  30' 

\ 

/ 

1  in.  to  1  im. 

Waterhen  Lake 

73  K/9 

( 

54°  30'-  54°  45' 
108°  00'-108°  30' 

/ 

1  in.  to  1  mi. 

Flotten  Lake 

73  K/10 

{ 

54°  30'-  54°  45' 
108°  30'-109°  00' 

\ 
/ 

1  in.  to  1  mi. 

Muskeg  Lake 

73  K/11 

{ 

54°  30'-  54°  45' 
109°  00'-109°  30' 

J 

1  in.  to  1  mi. 

Cold  River 

73  K/12 

{ 

54°  30'-  54°  45' 
109°  30'-110°  00' 

\ 
/ 

1  in.  to  1  mi. 

Primrose  Lake 

73  K/13 

54°  45'-  55°  00' 
109°30'-110°00' 

1 
/ 

1  in,  to  1  mi. 

Windy  Lake 

73  K/14 

/ 
I 

54°  45'-  55°  00' 
109°  00'-109°  30' 

\ 
/ 

1  in.  to  1  mi. 

Barnette  Ridge 

73  K/15 

( 

54°  45'-  55°  00' 
108°  30'-109°  00' 

/ 

1  in.  to  1  mi. 

Keeley  Lake 

73  K/16 

{ 

54°  45'-  55°  00' 
108°  00'-108°  30' 

1  in.  to  1  mi. 

Alberta 

M.E.  Nidd 

Kvass  Flats 

83  E/14  Wi 

)' 
I 

53°  45'-  54°  00' 
119°  15'-119°30' 

\ 

i 

1  in,  to  1  mi. 

Daniels  Flats 

83  L/3  Eè 

54°  00'-  54°  15' 
119°00'-119°15' 

] 
1 

1  in.  to  1  mi. 
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DEPART ME^T  OF  MINES  AND  RESOURCES 
FIELD  WORK — Concluded 


Officer  in  Charge 

Sheet  Name 

Sheet  Number 

Latitude 

and 
Longitude 

Sca'e 

of 

Publication 

Copton  Creek 

83  L/3  WÎ 

{ 

54°  00'-  54°  15' 
119°  15'-119°30' 

1  in.  to  1  mi. 

• 

Cherrv  Point 

84  D/S.W. 

( 

t. 

56°  00'-  56°  30' 
119°  00'-120°  00' 

) 

1  in.  to  2  mi. 

Hines  Creek 

84  D/S.E. 

f 

56°  00'-  56°  30' 
118°00'-119°00' 

\ 
I 

1  in.  to  2  mi. 

Blueberry  Mtn 

83  M/N.W. 

f 

I 

55°  .30'-  56°  00' 
119°00'-120°00' 

] 

1  in.  to  2  mi. 

Beaverlodge 

83  M/8.W. 

{ 

55°  00'-  55°  30' 
119°  00'-120°  00' 

1 
/ 

1  in.  to  2  mi. 

British  Columbia 

/H.  A.  S.  West.... 
HCapt.  B.  F. 
Engler 

*Whitesail  Lake 

93  E 

( 

53°  00'-  54°  00' 
126°  00'-128°  00' 

1  in.  to  4  mi. 

D.  A.  MacLean..   . 

Dawson  Creek 

93  P/N.E. 

/ 

55°  30'-  56°  00' 
120°  00'-121°  00' 

/ 

1  in.  to  2  mi. 

Moberly  Lake 

93  P/N.W. 

( 

55°  30'-  56°  00' 
121°  00'-122°  00' 

\ 
/ 

1  in.  to  2  mi. 

Fort  St.  John 

94  A/S.E. 

( 

56°  00'-  56°  30' 
120°  00'-121°  00' 

1 
f 

1  in.  to  2  mi. 

Hudson  Hope 

94  A/S.W. 

1 

56°  00'-  56°  30' 
121°  00'-122°  00' 

/ 

1  in.  to  2  mi. 

Blueberry  River 

94  A/N.W. 

r 
\ 

56°  30'-  57°  00' 
121°  00'-122°  00' 

} 

1  in.  to  2  mi. 

Rose  Prairie 

94  A/N.E. 

/ 
\ 

56°  30'-  57°  00' 
120°  00'-121°  00' 

} 

1  in.  to  2  mi. 

IB.  h.  Anderson. .. 
\R.  F.  Brooks 

.Jennings  River 

Yukon 

104  O 

r 
\ 

59°  00'-  60°  00' 
130°  00'-132°  00' 

1 

/ 

1  in.  to  4  mi. 

(A.  M.Floyd 

\C.  E.  Hoganson 

Wolf  Lake 

105  B 

/ 

1 

00°  00'-  61°  00' 
130°  00'-132°  00' 

/ 

1  in.  to  4  mi. 

/B.  M.  Monaghan.. 
\R.  J.  Brehler 

Teslin  Lake 

105  C 

{ 

60°  00'-  61°  00' 
132°  00'-134°  00' 

1 
/ 

1  in.  to  4  mi. 

W.  H.Miller 

Tantalus  detail 

115  I/l  (part) 

1  in.  to  800  ft. 

TA.  C.  Tuttle 

\P.  A.  Monaghan. . 

Glenlyon 

Northuest  Territories 

105  L 

{ 

62°  00'-  63°  00' 
134°  00'-136°  00' 

} 

1  in.  to  4  mi. 

Erie  Fry 

Port  Radium 

/86  L/1 
\86  K/4 

( 

66°  00'-  66°  15' 
117°30'-118°05' 

} 

1  in.  to  1  mi. 

Mac  Alpine  Channel 

86  K/Ô 

( 

66°  15'-  66°  30' 
117°30'-118°05' 

} 

1  in.  to  1  mi. 

*  Field  work  not  completed. 

1  In  charge  of  contour  parties  in  Nova  Scotia  and  New  Brun.swick. 

2  Visited  control  parties  in  Nova  Scotia  and  New  Brunswick. 

3  On  loan  from  Army  Survey  Establishment  for  part  of  season. 
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Computations  were  completed  for  all  control  traverse  executed  by  the 
field  staff.  This  includes  computation  of  geographical  co-ordinates  of  permanent 
marks  established  in  the  field.  Also,  geographical  co-ordinates  were  computed 
for  control  of  aerial  pictures  in  many  areas  where  the  tcnvnshiji  system  is 
available,  and  basic  control  positions  were  supplied  for  the  field  parties. 

Air  Survey  Section 
Location  and  extent  of  compilations  c()mi)letcd  are: 

I  COMPILATION  FROM   TRIMETROGON  PHOTOGR.\PHY 


Sheet  No. 

Publication 
Scale 

Approximate 

Area  in  Square 

Miles 

Manitoba: 

64  B               

1  in.  to  4  mi. 

5,300 

II  COMPILATION    FROM    VERTICAL    PHOTOGRAPHY 


Sheet  No. 


Publication 
Scale 


Approximate 

Area  in  Square 

Miles 


Northwest  Territories: 

85  1/6 

85  1/7 

86  K/4 

86  K/5 

British  Columbia: 

93  P/N.W.  (Part  of  S.è) 

Alberta: 

83  M/N.E 

83  M/N.W.  (S.|) 

83  M/S.E.  (S.è) 

83  M/S.W 

83  N/N.E.  (N.è) 

83  N/N.W 

83  N/S.E.  (S.i) 

83  N/S  W.....' 

84  C/S.W 

84  D/S.E 

84  D/S.W 

Saskatchevan: 

63  D/N.E 

63  D/N.W.  (S.W.  and  N.E.i's) 

63  E/N.E 

63  E/S.E 

63  E/N.W 

63  E/S.W.  (E.è) 

Manitoba: 

62  N/3 

Ontario: 

31  D/12 

31  D/13  (Portion  in  Simcoe  county  only) 
31  D/14  (Portion  in  Simcoe  county  only) 
41  A/16  (Portion  in  Simcoe  county  only) 

31  L/1 

31  L/2 


1  in.  to  1  mi. 
1  in.  to  1  mi. 
1  in.  to  1  mi. 
1  in.  to  1  mi. 


1  in.  to  2  mi. 


1  in. 
1  in. 
1  in. 
1  in. 
1  in. 
1  in. 
1  in. 
1  in. 
1  in. 
1  in. 
1  in. 


to  2  mi. 
to  2  mi. 
to  2  mi. 
to  2  mi. 
to  2  mi. 
to  2  mi. 
to  2  mi. 
to  2  mi. 
to  2  mi. 
to  2  mi. 
to  2  mi. 


1  in.  to  2  mi. 
1  in.  to  2  mi. 
1  in.  to  2  mi. 
1  in.  to  2  mi. 
1  in.  to  2  mi. 
1  in.  to  2  mi. 


1  in.  to  1  mi. 


1  in.  to  1  mi. 
1  in.  to  1  mi. 
1  in.  to  1  mi. 
1  in.  to  1  mi. 
1  in.  to  1  mi. 
1  in.  to  1  mi. 


280 
280 
245 
240 


1,045 
240 


1,3.50 

675 

685 

1,365 

670 

1,3.50 

685 

1,.365 

1,335 

1,335 

1,335 

12,150 

1,450 
725 
1,420 
1,435 
1,420 
715 

7, 165 

.375 


430 
35 

1.35 
35 

415 

415 

1,465 
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DEPARTMENT  OF  MIXES  AND  RESOURCES 


Air  Survey  Section — Continued 

II.   COMPILATION  FROM  VERTICAL   PHOTOGRAPHY— CotUinued 


Sheet  No. 


Approximate 

Area  in  Square 

Miles 


Ontario — Quebec: 

31  L/7 

31  L/8 


Quebec: 

31  K/11 

31  K/12-Ei 

31  K/13-EI 

31  K/14 

31  K/6  (Revision  of  northerly  5  miles) 

32  D/6 

32  D/8 


N^ew  Brunswick 
21  G/9.... 
21  G/10... 
21  G/11... 
21  G/12... 
21  G/13... 
21  H/13... 
21  1/15.... 
21  J/12.... 
21  J/13.... 
21  O/IO... 
21  0/11... 
21  0/15... 

21  P/2 

21  P/3 

21  P/6.... 
21  P/7.... 
21  P/11... 
21  P/13... 

21  J/4 

21  0/9.... 
21  P/5.... 
21  I/IO.... 


Nora  Scotia: 
21  A/1. 
21  A/2. 
21  A/4. 
21  A/7. 
21  A/8. 
21  A/9. 
21  A/ 10 
21  A/11 
21  A/ 15 
21  A/16 
21  B/1. 
21  B/8. 
11  E/9. 
11  F/5. 
11  F/12 
11  F/14 
11  F/15 
11  K/2. 
11  K/3. 
11  K/6. 
11  K/7. 
21  A/5. 
21  A/6. 


1  in.  to  1  mi. 
1  in.  to  1  mi. 


1  in.  to  1  mi. 
1  in.  to  1  mi. 
1  in.  to  1  mi. 
1  in.  to  1  mi. 
1  in.  to  1  mi. 
1  in.  to  1  mi. 
1  in.  to  1  mi. 


in.  to  1  mi. 
in.  to  1  mi. 
in.  to  1  mi. 
in.  to  1  mi. 
in.  to  1  mi. 
in.  to  1  mi. 
in.  to  1  mi. 
in.  to  1  mi. 
in.  to  1  mi. 
in.  to  1  mi. 
in.  to  1  mi. 
in.  to  1  mi. 
in.  to  1  mi. 
in.  to  1  mi. 
in.  to  1  mi. 
in.  to  1  mi. 
in.  to  1  mi. 
in.  to  1  mi. 
in.  to  1  mi. 
in.  to  1  mi. 
in.  to  1  mi. 
in.  to  1  mi. 


n.  to  1  mi. 
n.  to  1  mi. 
n.  to  1  mi. 
n.  to  1  mi. 
n.  to  1  mi. 
n.  to  1  mi. 
n.  to  1  mi. 
n.  to  1  mi. 
n.  to  1  mi. 
n.  to  1  mi. 
n.  to  1  mi. 
n.  to  1  mi. 
n.  to  1  mi. 
n.  to  1  mi. 
n.  to  1  mi. 
n.  to  1  mi. 
n.  to  1  mi. 
n.  to  1  mi. 
n.  to  1  mi 
n.  to  1  mi. 
n.  to  1  mi. 
n.  to  1  mi. 
n.  to  1  mi. 


415 
415 


830 


410 
205 
205 
410 
120 
400 
400 


2,150 


420 
420 
420 
420 
415 
415 
410 
410 
410 
405 
405 
400 
405 
405 
405 
405 
405 
400 
415 
405 
405 
410 

9,010 


430 
430 
430 
425 
425 
425 
425 
425 
425 
425 
430 
425 
420 
420 
420 
415 
415 
415 
415 
415 
415 
425 
425 

9,720 
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Air  Survey  Section — Concluded 


Sheet  No. 

Publication 
Scale 

Approximate 

Area  in  Square 

Miles 

Detail  Sheets 

Yukon: 

Part  of  115  I/l  (Tantalus)     .. 

1  in.  to  800  ft. 
(contoured) 

1  in.  to  800  ft. 
1  in.  to  1,000  ft. 

16 

Northwest  Territories: 

Part  of  85  J/8  (3  sheets) 

83 

Quebec: 

Parts  of  32  C/3   C/4  S.W  è  of  Pascalis  Tp  

25 

124 

Flight  maps  were  prepared  for  R.C.A.F.  air  photographic  operations 
covering  areas  in  Yukon,  Northwest  Territories,  British  Columbia,  Alberta, 
Saskatchewan,  Manitoba,  Quebec,  and  Labrador.  These  operations  were 
requested  by  the  Department. 

An  extensive  test  was  carried  out  to  determine  the  accuracy  of  the  slotted 
templet  method  of  assembly  for  large  areas  with  a  minimum  of  ground  control. 
The  test  covered  2,800  square  miles  in  the  Saddle  Lake  area  in  Saskatchewan. 
A  detailed  report  of  the  results  was  prepared. 

Tests  were  made  to  determine  the  stability  of  film  base  and  photoprint 
materials,  and  measurements  were  made  of  the  accuracy  of  multiplex  table 
surfaces. 

Approximately  5,000  plans  and  1,000  manuscript  compilations  were  indexed 
and  stored  for  ready  reference. 

An  auxihary  air  photographic  library  was  set  up  to  handle  all  the  work 
copies  of  air  photography  used  for  compilation.  This  involved  collecting, 
docketing,  and  storing  more  than  850,000  prints,  which  are  now  the  responsi- 
bility of  this  library. 

Fifty-five  members  were  taken  on  the  staff  and  trained  in  compilation 
from  air  photography.  Nine  men  resigned  and  six  were  transferred  to  other 
divisions  or  branches  of  the  service. 

Map  Editing  Section 

The  Section  forwarded  the  following  37  map  sheets,  comprising  83  map 
manuscripts,  for  publication. 


Northwest  Territories 

Yukon    

British  Columbia   

Plai 

limetric 
5 

"7 
7 
1 
1 
6 
3 

Contoured 

i 
2 

4 

Total 
5 
1 
2 

Alberta    

11 

Saskatchewan    

7 

Manitoba    

1 

Ontario    

1 

Quebec   

6 

New  Brunswick    

3 

30 


37 


24724—7 
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The  Section  prepares  advance  prints,  which  are  issued  for  all  areas  com- 
pleted, and  makes  the  results  of  surveys  available  for  development  purposes  as 
early  as  possible.    Advance  information  prints  were  prepared  for: 

Nova  Scotia  20 

New  Brunswick    16 

Quebec   8 

Ontario    7 

Manitoba    5 

Saskatchewan 28 

Alberta    47 

British    Columbia    2 

Yukon    2 

Northwest  Territories 10 

145 
Map  Manuscripts  Inked    43 

The  Section  developed  a  new,  time-saving  method  of  mounting  manuscript 
paper  on  metal  sheets. 

Metal-mounted   sheets   prepared    177 

Map  projections  drawn    146 

Numerous  special  drawings  and  index  maps  were  also  prepared. 

The  preparation  of  geographic  names  for  maps  was  transferred  on  March 
31,  1948,  to  the  Draughting  and  Reproducing  Division. 

Geographic  Board  of  C.\nada 

At  monthly  meetings  of  the  Board,  names  for  70  maps  and  29  charts  were 
adopted,  and  many  new  names  and  name  changes  were  considered.  The  Chief 
of  the  newly  formed  Geographical  Bureau,  Department  of  Mines  and  Resources, 
was  included  in  the  Board  membership. 

Six  Provincial  members  attended  the  February,  1948  meeting  of  the  Board, 
at  which  several  items  of  particular  interest  to  the  provinces  were  discussed. 
A  special  meeting  of  the  Executive  Committee  was  held  March  18  to  discuss 
matters  of  common  interest  with  the  Director  of  the  United  States  Board  on 
Geographic  Names.  Many  inquiries  from  Government  and  public  sources 
were  dealt  with.  Considerable  work  vras  done  in  preparing  publication  of 
place  name  reports. 

The  present  membership  of  the  Board  is:  Chairman,  F.  H.  Peters;  executive 
committee,  F.  H.  Peters,  K.  G.  Chipman,  and  C.  H.  Smith;  members,  R.  J. 
Fraser,  Norman  Fee,  Ludovic  Germain,  A.  McFarlane  (acting),  J.  G.  Wright, 
Trevor  Lloyd;  provincial  members:  W.  G.  H.  Firth,  British  Columbia,  H.  P. 
Brownlee,  Alberta,  A.  I.  Bereskin,  Saskatchewan,  H.  E.  Beresford,  Manitoba, 
F.  W.  Beatty,  Ontario,  J.  G.  B.  Pugh,  New  Brunswick,  A.  E.  Cameron.  Nova 
Scotia,  The  Honourable  J.  Walter  Jones,  Prince  Edward  Island;  secretary, 
L.  B.  Skinner.  (The  Province  of  Quebec  has  an  independent  Board  which 
co-operates  with  the  Geographic  Board  of  Canada  on  matters  pertaining  t-o 
that  province.) 

National  Air  Photographic  Library 

Prints  of  113,911  new  aerial  negatives  were  added  to  the  Library  collection. 
Of  these  32,136  were  prints  of  trimetrogon  negatives  covering  approximately 
230,000  square  miles  in  Quebec,  Ontario,  Manitoba,  and  the  Northwest  Terri- 
tories. The  remainder  were  prints  of  vertical  negatives  covering  approximately 
140,(X)0  square  miles  in  Quebec,  Ontario,  Manitoba,  Saskatchewan,  Alberta, 
British  Columbia,  and  the  Northwest  Territories.  Prints  of  approximately 
1,605,000  aerial  negatives  covering  more  than  1,800,000  square  miles  are  on 
file  in  the  Library. 
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Aerial  photographs  are  especially  useful  in  the  study  and  development  of 
Canada's  natural  resources.  The  National  Air  Photographic  Library  is  organ- 
ized to  assist  applicants,  either  personally  or  by  correspondence,  in  the  use  of 
aerial  photographs.  Index  maps  of  areas  photographed  and  other  related 
information  are  supplied  on  request.  Facilities  for  stereoscopic  study  of  the 
photographs  and  expert  assistance  in  their  interpretation  are  provided. 

During  the  year,  1,250  requisitions  for  purchase  of  191,000  prints  of  aerial 
negatives  were  prepared  and  forwarded  to  the  Photographic  Establishment  of 
the  Pvoyal  Canadian  Air  Force.  These  prints  were  for  companies  and  organiza- 
tions engaged  in  developing  Canada's  natural  resources.  Representatives  of 
Federal  and  Provincial  services  and  of  commercial  organizations  were  assisted 
in  selecting  and  interpreting  aerial  photographs  of  areas  in  which  they  were 
interested.  This  assistance  included  examining  and  selecting  large  numbers  of 
aerial  photographs  of  areas  in  Quebec  and  the  Northwest  Territories  for  mining 
companies  engaged  in  development  work;  of  timbered  areas  in  the  difïcrent 
provinces  for  pulp  and  paper  companies;  and  of  areas  in  Ontario,  Alberta, 
British  Columbia,  and  the  Northwest  Territories  for  oil  companies  engaged  in 
exploratory  work. 

CANADIAN  HYDROGRAPHIC  SERVICE 

The  merging  of  the  Hydrographie  Service  into  the  newly-formed  Surveys 
and  Mapping  Bureau  has  unified  charting  and  mapping  services  and  increased 
the  efficiency  of  administrative  and  surveying  activities.  For  the  conduct  of 
specialized  sea,  land,  or  air  surveys  the  hydrographie,  land-survey,  and  mapping 
services  retain  their  identities.  The  work  of  the  Hydrographie  Service  includes 
detailed  charting  of  the  Atlantic,  Arctic,  and  Pacific  marginal  seas  and  the 
inland  navigable  waters  of  Canada. 

A  regional  Hydrographie  Office  at  Victoria  supervises  charting  and  tidal 
operations  and  distributes  hydrographie  publications  for  the  Pacific  Coast. 
Maintenance  of  two  hydrographie  establishments  permits  close  contact  with 
mercantile  and  naval  authorities,  and  with  requirements  of  shipping  on  both 
coasts. 

The  safeguarding  of  shipping  in  Canadian  waters  requires  that  vessels 
should  have  available  the  best  in  nautical  charts.  The  function  of  the  Canadian 
Hydrographie  Service  is  to  provide  such  standard  hydrographie  aids-to- 
navigation  for  civil  and  naval  purposes.  Specific  activities  of  the  Service 
include  producing  navigation  charts  and  volumes  of  Pilots  and  Sailing 
Directions  for  coastal  and  inland  waters;  investigating  and  distributing  tidal 
data  covering  Canadian  oceanic  and  estuarial  waters;  and  recording  and 
analysing  fluctuations  of  the  water-surface  elevations  of  the  Great  Lakes-St. 
Lawrence  waterway  and  of  the  Mackenzie  River  system. 

Hydrographie  work,  by  reducing  navigational  hazards,  helps  to  keep  marine 
insurance  rates  low.  This  is  an  important  economy  to  Canada,  the  third  largest 
exporting  nation. 

Most  of  these  navigational  hazards  occur  on  the  continental  shelf  which 
protrudes  from  the  coast.  The  vastness  of  the  submerged  continental  extension 
may  be  visualized  from  the  following  approximate  areas,  given  in  square 
nautical  miles:  the  Atlantic  seaboard  (Nova  Scotia  to  the  entrance  of  Hudson 
Strait),  325,000;  Hudson  Bay  and  Strait,  300,000;  the  Canadian  Arctic,  440,000; 
the  Pacific  seaboard,  30,000. 

Charting  this  sea-frontier  requires  the  most  modern  technical  equipment. 
In  the  past  20  years  hydrographie  instruments  and  sounding  devices  ensuring 
greater  accuracy  and  economy  have  been  adopted.  Air-photography  is  used 
for  delineating  the  coastline,  and  echo-sounding  for  depth-finding.  Other 
advanced  marine  surveying  methods  are  being  investigated  and  it  is  expected 
that  electronic  devices  will  further  facilitate  the  processes  of  oceanic  charting. 
24724— 7è 
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The  increasing  use  of  ship-borne  radar  has  raised  the  question  whether  or 
not  present  charts  are  as  fully  developed  as  they  should  be  for  their  most 
effective  use  in  connection  with  this  electronic  aid.  The  great  increase  in  ship- 
displacement,  draught,  and  speed  also  calls  for  revision  of  many  hydrographie 
safeguards.  Extensive  new  charting  and  chart  compilations  are  required. 
Administrative  activities  during  the  year  were  directed  toward  acquiring, 
converting,  and  equipping  suitable  floating  equipment.  By  the  addition  of  a 
new  hydrographie  vessel  considerable  impetus  was  given  to  operations  off  the 
Pacific  Coast.  A  specially  designed  hydrographie  launch  facilitated  the  charting 
of  Great  Slave  Lake.  At  Hydrographie  headquarters,  production  of  new 
editions  of  standard  navigation  charts  increased.  However,  the  margin  between 
chart-demand   and  chart-production  has  widened. 

The  nautical  chart  needs  of  the  rapidly  growing  waterborne  tourist  trade 
are  supplied  by  the  Service.  In  addition  to  standard  navigation  charts  for 
commercial  shipping,  there  are  available  special  large-scale  charts  of  popular 
water-areas  on  the  Pacific  Coast,  Great  Lakes,  Lake  of  the  Woods,  and  the 
Ottawa,  Richelieu,  Saguenay  and  St.  John  (New  Brunswick)  Rivers.  At  the 
opening  of  the  1947  season  of  navigation  two  map-charts  of  the  Rideau  Lakes 
system  from  Kingston  to  Ottawa  were  issued.  Similar  charts  of  the  Trent 
River  Valley  system  between  Lake  Ontario  and  Georgian  Bay  are  needed. 

During  the  year,  navigation  problems  requiring  considerable  nautical 
research  were  referred  to  the  Service.  Inquiries  dealt  with  such  subjects  as 
dangers  to  navigation;  available  depths  in  channels  and  anchorages;  recom- 
mended ship-routes  and  distances  between  ports;  harbour  facilities;  oceanic, 
estuarial  and  river  currents;  descriptions  of  the  Canadian  continental  shelf;  ice- 
data;  water-surface  temperatures  on  comparative  North  Atlantic  lanes;  and 
authorized  nomenclature  of  seaboard  features.  Much  information  was  supplied 
on  tidal  phenomena  and  also  as  to  rises  and  falls  of  the  water-surface  elevations 
and  navigable  lakes  and  rivers.  To  provide  a  ready-reference  service  to  the 
sea-going  public,  a  well-kept  repository  of  nautical  information  is  maintained. 
Much  of  the  material  is  world-wide  in  scope  and  consists  of  hydrographie 
publications  issued  by  numerous  countries. 

The  Department  of  Transport  furnished  particulars  as  to  buoy,  light,  and 
radio  installations.  The  Department  of  Public  Works  supplied  valuable 
information  in  regard  to  dredging  and  wharf  construction.  Reciprocating,  the 
Hydrographie  Service  conducted  special  hydrographie  surveys  and  supplied 
various  Departments  with  copies  of  hydrographie  aids-to-navigation.  Precise 
water-level  data  were  prepared  for  Government  and  private  interests  con- 
nected with  shipping  and  power  development?  on  the  Great  Lakcs-St.  Lawrence 
system. 

The  Tidal  and  Current  Division  of  tlie  Hydrographie  Service  continued  to 
supply  official  information  on  tides  in  coastal  and  estuarial  waters  to  the 
seafaring  trade.  The  work  covers  tidal  phenomena  on  the  Atlantic  and  Pacific 
seaboards,  and  Hudson  Bay  and  Strait.  These  data,  in  the  form  of  tide-tables 
and  other  publications,  consist  of  predictions  for  the  times  and  heights  of  tides 
and  the  time  of  turn  of  tidal  streams.  Strengths  and  directions  of  tidal  currents 
as  they  affect  navigation  are  dealt  with  in  special  reports  and  atlases.  In 
accordance  with  international  agreement,  tidal  information  is  made  available  to 
foreign  Hydrographie  offices. 

Pilots  and  Sailing  Directions. — Though  the  chart  is  the  primary  guide  to 
navigation,  there  is  a  large  amount  of  important  navigational  information  better 
suited  for  publication  in  the  standard  volumes  of  "Pilots  and  Sailing  Directions". 
These  nautical  books  cover  districts  of  the  Atlantic  and  Pacific  seaboards,  Gulf 
of  St.  Lawrence  and  St.  Lawrence  River,  the  Great  Lakes,  the  Mackenzie  River 
system,  and  Hudson  Bay  and  Strait.     Supplements  are  produced,  and  revised 
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editions  of  main  volumes  are  issued  when  sufficient  new  information  has 
accumulated.  New  editions  of  the  following  publications  were  prepared  for 
publication:  "Great  Lakes  Pilot,  Vol.  1,  Quebec  Harbour  to  Montreal  Harbour"; 
"Great  Lakes  Pilot,  Vol.  1,  Lake  Ontario,  Lake  Erie  and  Lake  St.  Clair", 
"Great  Lakes  Pilot,  Vol.  2,  Lake  Huron  and  Georgian  Bay". 

In  addition  hydrographie  information  of  urgent  importance  to  shipping 
is  intermittently  promulgated  by  official  Canadian  Notices  to  Mariners.  Masters 
of  vessels  and  shipping  and  engineering  interests  are  supplied  with  special  data 
by  correspondence  or  personal  interviews.  International  exchange  of  official 
charts  and  nautical  publications,  and  submission  of  chart^  place-names  to  the 
Geographic  Board  of  Canada  are  administered  by  the  Section. 

Reports  of  the  Divisions  comprising  the  Hydrographie  Service  follow. 

Hydrography 

The  ocean  area  charted  by  the  Canadian  Hydrographie  Service  is  defined 
approximately  by  the  limits  of" the  continental  shelf.  The  submarine  topography 
of  the  Atlantic  seaboard  is  typified  by  great  fishing  banks  separated  by  deep 
ravines.  For  navigation  purposes,  the  steep  outer  edge  of  the  submerged  shelf, 
when  accurately  charted,  provides  an  excellent  "line  of  position"  which  can  be 
intersected  by  a  radio  or  other  bearing.  Shoreward  areas,  more  subject  to 
the  action  of  the  elements,  undergo  extensive  physical  changes.  Localities, 
once  safe  for  navigation,  become  encumbered  by  dangerous  shoals  and  banks. 
Channels,  gouged  out  by  river  and  tidal  currents,  may  provide  new  passages  for 
navigation.  Continual  vigilance  is  required  in  order  to  maintain  accurate 
hydrographie  charts. 

Charting  operations  in  exposed  offshore  waters  are  conducted  from  specially 
constructed  hydrographie  vessels.  For  sounding  inshore  waters  the  ships  carry 
motor-boats  fitted  with  echo-sounders.  Accessible  parts  of  the  seaboard,  and 
inland  navigable  waters  such  as  the  St.  Lawrence  River  and  Great  Slave  Lake, 
are  charted  by  motor-cruisers,  a  type  of  small  craft  which  has  been  highly 
developed  to  meet  Canadian  hydrographie  requirements. 

During  the  year  eight  survey  units  worked  in  widely  separated  localities. 
On  the  Atlantic  Coast  was  the  hydrographie  vessel  Acadia;  on  the  Pacific,  the 
Wm.  J.  Stewart  and  a  small  vessel,  the  Parry.  Shore-based  units  were  estab- 
lished on  Great  Slave  Lake,  the  Atlantic  Coast,  and  in  the  river  and  gulf  of 
St.  Lawrence.  As  far  as  possible,  all  charting  projects  were  undertaken  in 
accordance  with  the  established  long-term  program  of  progressive  charting. 

Concise  reports  of  the  year's  work  of  each  charting  unit  follow. 

ATLANTIC  COAST  AND  INLAND  WATERS 

Gulf  of  St.  Laurence.— Bur'mg  the  fitting  out  period  of  the  Acadia  at 
Pictou,  the  hydrographie  staff  of  the  vessel,  from  June  12  to  July  6,  made 
surveys  in  the  area  between  Merigomish  and  Caribou  Harbours.  The  principal 
operation  of  the  ship  was  charting  Northumberland  Strait  from  Cape  George 
to  Pictou,  including  Merigomish  Harbour.  The  existing  chart  of  this  latter 
area  was  based  on  a  survey  made  in  1842,  and  a  new  chart  was  needed  for 
general  coastwise  traffic. 

In  August,  a  large-scale  survey  was  made  of  channels  and  wharves  at 
Summcrside  to  determine  the  maximum  draught  capacity  of  that  harbour. 
Several  surveys  were  made  of  anchorage  and  wharf  areas  along  the  coast,  the 
entrance  to  the  ferry  wharf  at  Caribou,  and  the  approaches  to  Pictou  harbour. 
The  ship  returned  to  Pictou  on  November  5  and  survey  work  terminated  for  the 
season  two  days  later. 
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As  a  resuit  of  this  work  it  will  be  possible  to  publish  two  new  charts, 
"Merigomish  Harbour"  and  "Cape  George  to  Pictou".  The  latter  will  complete 
a  series  of  coast  charts  extending  from  Cape  George  to  beyond  Summerside 
Harbour. 

Summary  of  Season's  Work 

Ship    sounding    634  linear  nautical  miles 

Boat  sounding    967       "  "  " 

Coastlining 102       "  "  " 

Shoals    examined     16 

Northumberland  Strait. — During  the  last  week  of  ^lay  this  unit,  with  the 
hydrographie  launch  Henry  Hudson,  examined  an  area  in  Richibucto  Harbour 
reported  to  be  an  obstruction  to  shipping.  The  charting  of  Boughton  River  and 
Cardigan  Bay,  P.E.I. ,  were  resumed.  Almost  a  century  has  elapsed  since  these 
areas  were  surveyed  by  the  British  Admiralty.  Individual  charts  of  each  of  the 
above  harbours  will  be  issued. 

Summary  of  Season's  Work 

Boat   sounding    643  linear  nautical  miles 

Coastlining   (from  air  photographs)    100       "  "  " 

Shoals  examined    24 

Great  Bras  D'Or,  N.S.,  and  Murray  Harbour,  P. E.I. —A  small  field  party, 
in  the  hydrographie  launch  Anderson  and  another  small  boat.  com]ileted  chart- 
ing a  number  of  inshore  areas  and  examinations  in  the  western  portion  of 
Great  Bras  D'Or.  On  completion  of  this  work  the  party  moved  to  Murray 
Harbour,  P.E.I. ,  for  detailed  charting  of  the  harbour  and  its  approaches. 
Two  charts  will  be  published:  "Great  Bras  D'Or  (Western  Portion)"  and 
''Murray  Harbour,  P.E.I.". 

Summary  of  Season's  Work 

Boat   sounding    366  linear  nautical  miles 

Coa.<tlining    18       "  "  " 

Shoals   examined 17 

Atlantic  Coast. — This  unit,  equipped  with  the  sounding  launch,  Dawson. 
recharted  Yarmouth  Harbour.  The  previous  hydrographie  survey  of  this  area 
on  which  the  existing  chart  is  based  was  made  by  this  Service  more  than  25 
years  ago.  Since  then,  natural  changes  in  submarine  topography  have  developed 
and  extensive  dredging  for  channel  improvement  has  been  carried  out. 

When  the  Yarmouth  survey  was  completed,  sounding  in  the  approaches  to 
Halifax  Harbour  was  undertaken.  This  operation  was  halted  on  September  15 
when  the  Dawson  was  destroyed  by  fire.  Fortunately  there  were  no  casualties, 
but  from  that  date  until  October  30  hydrographie  work  was  restricted  to  station- 
building  and  triangulation  in  Bedford  Basin,  establishment  of  permanent 
triangulation  markers  on  the  Halifax  waterfront  area,  and  detailed  sounding  of 
the  Ocean  Terminals. 

As  a  result  of  the  season's  operations,  special  large-scale  plans  of  Yarmouth 
Harbour  were  supplied  to  the  Department  of  Public  Works  and  a  complete 
chart  of  the  area  will  be  issued  when  dredging  operations  are  completed. 
Considerable  progress  was  made  on  the  Halifax  Harbour  recharting  program. 

Suitimnry  of  Season's  Work 

Boat  sounding    212  linear  nautical  miles 

Coastlining    26       "  "  " 

Shoals  examined    6 

St.  Lavrencc  River. — This  unit,  equipi)ed  with  a  small  echo-sounding 
launch,  continued  recharting  the  St.  Lawrence  River.  The  Cap  St.  Micheï- 
Longue  Pointe  section  was  completed  during  the  season.  For  chart  purposes, 
river-current  velocities  and  directions  were  determined  by  the  float-vane 
method.  The  harbour  at  Valleyfield,  Quebec,  was  charted,  and  a  detailed 
investigation  was  made  of  river  currents   in  the  vicinity  of  Pine  Tree  Point 
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above  Morrisburg  in  connection  with  a  shipping  disaster.  As  a  result  of  the 
season's  work,  a  large  addition  will  be  made  to  a  new  chart  of  the  St.  Lawrence 
River  and  a  large-scale  chart  of  Valleyfield  Harbour  will  be  made  available 
for  navigation. 

Summary  of  Season's  Wo7k 

Boat  sounding 315  linear  nautical  miles 

Coastlining    34       "  "  " 

Shoals  examined    54 

Great  Slave  Lake. — Hydrographie  operations  were  undertaken  for  the 
benefit  of  water-borne  transportation  on  the  Mackenzie  River-Great  Slave 
Lake  route.  A  32-mile  stretch  on  the  western  side  of  the  lake  from  Slave  Point 
northward  was  charted.  The  locality  has  three  harbours  of  refuge  about  which 
little  was  previously  known.  Danger  of  striking  uncharted  reefs  prevented 
use  of  the  shelters.  A  new,  specially-designed  hydrographie  cruiser,  Rae,  helped 
the  survey  launch  to  exj^cdite  the  work.  The  latter  charted  the  shallower 
inshore  waters  and  the  Rae  sounded  the  deeper  areas  offshore. 

The  work  proved  that  deep  water  exists  both  in  the  harbour  approaches 
and  in  the  protected  inside  areas.  A  number  of  shoals  exist,  but  these  dangers 
can  be  avoided  by  installing  aids-to-navigation.  Three  new  navigation  charts 
will  be  published  and  large  additions  will  be  made  to  the  existing  general  chart 
of  the  southern  part  of  Great  'Slave  Lake.  With  the  aid  of  these  charts, 
shipping,  which  formerly  waited  at  the  entrance  of  Mackenzie  River  for 
favourable  weather  before  crossing  the  open  lake,  will  be  able  to  proceed  with 
the  assurance  that  good  anchorage  exists  near  their  route.  This  is  of  particular 
importance  to  tugs  and  barges  carrying  oil  to  Norman  on  the  Mackenzie  River 
to  Yellowknife  on  Great  Slave  Lake.  It  is  anticipated  that  the  harbours  will 
also  be  much  used  by  commercial  fishermen  of  this  northern  lake. 

A  small  area  in  Great  Bear  River  at  the  outlet  of  Great  Bear  Lake  was 
sounded  to  determine  whether  a  navigable  channel  led  from  deep  water  of  the 
lake  to  a  wharf  about  one  mile  down  the  river.  Investigation  disclosed  that  the 
required  depths  could  be  obtained  by  removing  boulder  obstructions. 

Fitting-out  operations  began  at  Waterways  May  30.  The  Rae  reached 
Yellowknife  June  27;  active  charting  continued  from  July  5  to  September  2L 

Summary  of  Season's  Work 

Boat   sounding    '. 1.178  linear  nautical  miles 

Coastlining    (not    including    photographed    areas)  15       ''  "  " 

Shoals   examined    18 

PACIFIC    COAST   DISTRICT 

From  a  hydrographie  viewpoint,  outstanding  characteristics  of  the  coastal 
waters  of  British  Columbia  are  the  innumerable  fiord-like  inlets,  the  abrupt 
submarine  topography,  and  the  extreme  narrowness  of  the  continental  shelf  off 
Queen  Charlotte  and  Vancouver  Islands.  In  places  the  seaward  slopes  of  the 
island  mountain  ranges  continue,  almost  unbroken,  to  the  depths  of  the  ocean 
floor.  The  sea  bordering  the  mainland  is  studded  with  small  islands  and,  in 
places,  it  bristles  with  pinna(île  rocks.  Great  care  in  charting  is  required  and  a 
wire-sweep  is  needed  to  locate  projecting  rocks  which  otherwise  might  escape 
detection. 

During  1947  two  hydrographie  ships,  the  Wm.  J.  Stewart  and  a  new  and 
smaller  vessel,  the  Parry,  were  in  operation.  Some  of  the  most  important  and 
most  shoal-infested  areas  on  the  coast  were  surveyed.  The  number  of  shoals 
discovered  and  charted  has  seldom  been  exceeded  in  one  season.  The  marine- 
labour  turnover,  though  somewhat  improved,  deterred  the  work  considerably. 

The  Wm.  J.  Stewart  cleared  from  Victoria  April  17.  Until  April  23 
detailed  sounding  was  made  of  the  approach  to  Esquimalt  Harbour,  of  which  a 
large-scale  chart  is  required  by  the  Navy.     Surveys  in  harbours  and  inlets  on 
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the  west  coast  of  Vancouver  Island  were  then  conducted.  The  detailed  hydro- 
graphic  survey  of  Queen  Charlotte  Sound  and  Smith  Sound,  extending  from 
Ripple  Passage  to  Virgin  Rocks  and  into  Smith  Sound,  was  accomplished 
between  May  1  and  August  31.  September  was  spent  charting  in  Otter  Passage 
and  off  the  Sound  end  of  Banks  Island.  In  the  latter  part  of  the  season, 
hydrographie  surveys  were  conducted  in  Horn  fray  and  Sutil  Channels,  and 
examinations  were  made  at  various  places  including  Vancouver  Harbour  and 
Fraser  River. 

The  ship  was  decommissioned  at  Victoria  October  28. 

Summary  of  Season's  Work 

Ship   sounding    1,051  linear  nautical  miles 

Boat   sounding    2,818       "  "  " 

Coastlining    322       "  "  " 

Shoals  examined    1,433 

The  Parry,  an  84-foot,  diesel-motored,  reconverted,  R.C.N,  patrol  vessel 
acquired  in  1946  is  excellent  for  charting  northern  inlets  and  inside  passages. 
The  ship  sailed  from  Victoria  May  12  and  until  October  17  surveyed  in  the 
following  localities:  Finlayson  Channel,  Tolmie  Channel,  Meyers  Passage, 
Alexander  Inlet,  Jackson  Passage,  Nowish  Inlet,  Oscar  Passage,  Mathieson 
Channel. 

On  October  26  the  vessel  was  decommissioned  at  Victoria. 

Summary  of  Season's  Work 

Ship   sounding    94  linear  nautical  miles 

Boat  sounding    506       "  "  " 

Coastlining    194       "  "  " 

Shoals  examined    96 

Tides  and  Currents 

The  Tidal  and  Current  Division  investigated  and  analysed  tides  and  tidal 
action,  and  compiled  the  resultant  data  for  public  use.  The  information  is 
published  as  official  tide-prediction  tables,  special  tidal-current  charts,  and 
comprehensive  tidal  reference  data  on  the  standard  navigation  charts.  Supple- 
mentary information  is  continually  studied  and  tabulated. 

Editions  of  1948  Tide  Tables  were  prepared  and  considerable  progress  was 
made  on  the  1949  issues.  The  Tide  Tables  are  sold  through  the  Department  of 
Public  Printing  and  Stationery.  Postmasters,  customs  officers  in  seaport  towns, 
maritime  newspapers,  libraries,  and  tourist  bureaus  are  supplied  free  with 
single  copies.  The  Department  of  Fisheries  distributes  many  copies  to  the 
fishing  trade. 

Two  complete  editions  of  the  Tide  Tables  are  produced.  One  for  the 
Atlantic  Coast  and  one  for  the  Pacific  Coast  are  published  for  shipping  inter- 
ests generally.  Six  abridged  pocket  editions  serve  local  needs;  and  four  cover 
the  east  coast  and  two  the  west  coast.  The  publications  are  classified  as  follows: 

Atlantic  Coast  Tide  Tables.— "Tide  Tables  for  the  Atlantic  Coast  of 
Canada",  complete  edition,  including  "Tide  Tables  for  St.  John's,  Nfld".  There 
are  also  four  abridged  editions  entitled  "Quebec  and  Father  Point",  "Charlotte- 
town  and  Strait  of  Canso",  "Halifax  and  Sydney",  and  "Saint  John  and  Bay 
of  Fundy".  Tide  tables  for  Nelson,  Manitoba,  are  supplied  in  mimeograph 
form. 

Pacific  Coast  Tide  Tables.— "Tide  Tables  for  the  Pacific  Coast  of  Canada", 
complete  edition.  There  are  also  abridged  editions  entitled  "Vancouver  and 
Point  Atkinson"  and  "Prince  Rupert  and  Northern  British  Columbia".  Efforts 
are  made  to  improve  the  tide  tables  each  year.  The  1949  tables  for  the  Pacific 
Coast  will  include  complete  current  tables  for  First  Narrows  and  Slack  Water 
for  Deception  Pass  in  United  States  waters. 
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Publications  on  current  and  tidal  streams  to  assist  navigation  are:  "Tables 
for  Direction  and  Velocity  of  Currents  in  the  Bay  of  Fundy  and  its  Approaches"; 
"The  Currents  in  the  Gulf  of  St.  Lawrence";  "The  Currents  in  the  St.  Lawrence 
Estuary,  St.  Anne  des  Monts  to  Father  Point";  and  "Atlas  of  Current  Charts  for 
Hourly  Stage  of  the  Tide,  Orleans  Island  to  Father  Point". 

Other  publications  not  bearing  definitely  on  navigation  are:  "Tide  Tables 
and  Datum  Planes,  Atlantic  Coast";  "Tide  Tables  and  Datum  Planes,  Pacific 
Coast";  "Tides  at  the  Head  of  the  Bay  of  Fundy";  and  "Tides  and  Tidal 
Streams". 

The  principal  tidal  stations  o[)erated  are: 

Atlantic  Coast. — Quebec,  Father  Point,  and  Harrington,  P.Q.;  Charlotte- 
town,  P.E.I. ;  Saint  John,  N.B.;  Halifax,  N.S.;  and  Churchill,  Man.  A  station 
at  Chicoutimi  is  maintained  during  the  open  season  of  navigation. 

Pacific  Coast. — Vancouver,  Point  Atkinson,  Victoria,  Comox,  Alert  Bay, 
Seymour  Narrows,  Clayoquot,  and  Prince  Rupert. 

Special  Investigations  of  Tides  and  Tidal  Streams. — A  survey  of  currents 
was  conducted  at  First  Narrows  Bridge,  Vancouver.  At  Second  Narrows  an 
electrical  current  recorder  was  installed  to  record  the  times  of  slack  water.  It  is 
anticipated  that  complete  current  tables  for  this  critical  part  of  the  channel  will 
be  available  for  the  1949  tide  tables. 

Information  Service. — Specialized  tidal  data,  including  tables  for  the 
arrival  time  of  the  bore  on  the  Petitcodiac  River  at  Moncton,  were  furnished  to 
navigation  interests,  engineers,  coast  industries,  municipalities,  and  Government 
Departments. 

Precise  W.-^lTer  Levels 

This  Division  systematically  records  precise  water-level  data  pertaining  to 
Federal  waterways.  The  work  is  an  integral  part  of  Hydrographie  Service 
activities  in  charting  the  St.  Lawrence-Great  Lakes  Waterway  and  the  Great 
Slave  Lake-Mackenzie  River  system.  Special  studies  to  provide  authoritative 
reports  respecting  phenomena  connected  with  lake  and  river  elevations  are  made. 
Tabulated  graphs  and  bulletins  are  supplied.  This  information  is  the  basis  of 
regulatory  measures  for  maintaining  adequate  water-levels  for  navigation, 
water  power,  and  municipal  purposes. 

Gauging  stations  were  maintained  at  48  locations  on  the  Great  Lakes,  and 
the  St.  Lawrence  and  Ottawa  Rivers.  Recordings  were  made  over  525  months. 
Approximately  65,000  water-surface  elevations  were  tabulated.  Twelve  monthly, 
five  annual,  six  general  data,  and  five  graphic  bulletins  were  issued.  The 
Canadian  Press  Association  was  furnished  with  a  synopsis  of  each  monthly 
bulletin  for  publication  in  the  marine  section  of  newspapers.  Investigations  of 
lake  and  river  levels  were  made  during  the  year. 

Chart  Construction  and  Reproduction 

This  Division  is  responsible  for  producing  navigation  charts  from  field-sheet 
stage  to  completed  chart.  It  also  marks  changes  affecting  navigation  on  all  chart 
stocks  on  hand  at  Ottawa.  Severe  limitations  were  imposed  on  chart  production 
by  lack  of  staff  and  only  by  the  most  careful  and  selective  planning  was  it  pos- 
sible to  keep  abreast  of  even  the  most  urgent  work.  The  backlog  of  charts 
waiting  attention  at  the  close  of  the  year  was  greater  than  ever. 

The  increased  output  of  standard  navigation  charts  is  accounted  for  partly 
by  the  adoption  of  more  efficient  cartographic  methods,  and  partly  by  better 
organization.  Because  of  heavier  demands  of  the  Navy  and  Merchant  Marine, 
adequate  chart  production  cannot  be  maintained  unless  sufficient  trained  carto- 
graphers are  obtained. 
24724—8 
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Sixty-three  navigational  publications  were  printed.  Fifty-two  were  charts 
published  in  colour;  nine  charts  were  printed  in  black  and  white,  and  two  index 
maps  were  printed  for  catalogues  and  "Pilots  and  Sailing  Directions". 

A  list  of  nautical  charts  published  during  the  year  may  be  obtained  on 
application  to  the  Chief  Hydrographer.  Canadian  Hydrographie  Service,  No.  8 
Temporary    Building,    Ottawa,    Canada. 

Distribution  of  Nautical  Publications 

The  demand  for  hydrographie  cliarts  was  great.  Chart  sales  were  more 
than  three  times  the  highest  prewar  figure.  Stocks  of  standard  charts  for 
distribution  were  well  maintained,  though  printing  difficulties  kept  several  out 
of  print  for  short  periods. 

The  following  table  shows  the  yearlv  distribution  of  charts  since  1938: 
1938,  17,999;  1939,  19,850;  1940.  33.136;  1941,  47,699;  1942,  50,968;  1943,  83,936; 
1944.  106,042;  1945,  101.633;  1946,  50,126;  1947,  59,043. 

During  the  six  years  of  war  the  output  of  all  charts  rose  rapidly.  In 
comparing  the  war-year  figures,  however,  with  peace-time  years,  it  is  important 
to  recognize  that  the  former  include  large  shipments  of  special  war-plotting 
charts  in  addition  to  standard  navigation  charts.  The  latter  constitute  almost 
100  per  cent  of  peace-time  demands. 

Hydrographie  publications  distributed  during  the  year  were:  Catalogue 
of  Charts,  Sailing  Directions  and  Tidal  Information  with  Index  Maps,  1,430; 
Navigational  Charts,  59.043;  Pilots  and  Sailing  Directions,  1,518;  Supplements 
to  Pilots,  284;  Tide  Tables,  48.439;  Water  Level  Bulletins  and  Graphs,  exclusive 
of  those  distributed  through  Notices  to  Mariners,  11,535. 

Many  Canadian  charts  are  reproduced  in  quantity  by  other  Hydrographie 
offices  for  the  use  of  their  ovrn  vessels.  The  world  circulation  of  Canadian 
charts  is,  therefore,  greatly  in  excess  of  the  above  figures. 
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1210 
1215 
1216 
1302 
1321 
1325 
1326 
1338 

1340 
1443 
1453 
1458 
1459 


Bersimis  R.  To  Bic  I 

Pointe  des  Monts  to  Father  Point 

Anticosti  I.  to  Cape  Magdalen 

Longue  Pointe  to  \'arennes 

Quebec  Harbour 

Richelieu  River  (R.  St.  Lawrence  to  Beloeil  Bridge) . 

Richelieu  River.  (Chambly  Basin  to  Lake  Champlain) 

Head  of  Lake  St.  Peter  to  Lavaltrie 

Sorel  Harbour 

Montreal  Harbour 

Brockville  Narrows 

Lancaster  Bar  to  Cornwall 

Rockport  to  Howe  Island 

Kingston  Harbour  Lakes  Route 


Quebec 

Quebec 

Quebec 

Quebec 

Quebec 

Quebec 

Quebec 

Quebec 
Quebec 

Quebec 

Ontario 

Ontario 

Ontario 

Ontario 


0-8 

0-5 

0-4 

60 

5-5 

2-5 

2-5 

20 
60 

60 

7-25 

2-4 

2-2 

60 


New  Edition. 
Reprint. 
New  Edition. 
New  Edition. 
New  Edition. 
New  Edition. 
New  Edition. 
New. 

Reprint. 
Reprint. 
Reprint. 
Reprint. 
Reprint. 
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1575 
1576 
2042 
2060 
2063 
2174 

2211 

2272 
2281 

2282 

2285 

2311 
3416 
3430 
3449 
3577 
3579 
3584 
3591 
3627 
3642 
3645 
3652 
3667 
3682 
3683 
3710 


3737 

3772 
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Rideau  Lakes  Route  (Kingston  to  Narrows  Lock)... 

Rideau  Lakes  Route  (Narrows  Lock  to  Ottawa) .... 

Welland  Canal 

Main  Duck  I.  to  Scotch  Bonnet  I 

Toronto  to  Niagara  River 

Lake  Erie,  Eastern  portion 

Port  Colborne 

Plans  of  Harbours,  Georgian  Bay,  Midland  Harbour 

Tiffin 

Port  McNicol  and  ^'ictoria  Harbour 

Godcrich  Harbour 

CollinKwood  and  approaches 

Colling  wood  Harbour 

Cape  Rich  to  Cabot  Head 

Lionhead  Harbour 

MacGregor  Harbour 

Owen  Sound 

McCoy  Islands  to  Collins  Inlet 

Pte.  au  Baril  Harbour 

Alexander  Inlet 

French  River 

Thunder  Cape  to  Pigeon  River 

Esquimalt  Harbour 

Fraser  R.,  Steveston  to  Tilbury  I 

Race  Rocks  to  Turn  Point 

Sand  Heads  to  Ballenas  I 

Sand  Heads  to  Cape  Mudge 

Baronet  Pass,  and  Clio  Channel 

Cape  Lazo  to  Discovery  Island 

Barkley  Sound  and  Approaches 

Sooke  Harbour 

Nootka  Sound 

Swiftsure  Bank  to  Esteban  Point 

Kyuquot  Sound  to  Klaskish  Inlet 

Kyuquot  Sound 

Checleset  Bay 

Plans  in  Laredo  and  Milbanke  Sound 

Higgins  Passage 

Meyers  Passage 

Meyers  Narrows 

Weeteeam  Bay 

Clifford  Bay 

Channels  East  of  Milbanke  Sound 

Laredo  Channel,  including  Laredo  and  Surf  Inlets.  . . 

Sainty  Pt.  to  Baker  Inlet 

-8è 


Ontario 

Ontario 

Ontario 

Ontario 

Ontario 

Ontario 
Ontario 

Ontario 
Ontario 
Ontario 

Ontario 

Ontario 
Ontario 

Ontario 
Ontario 
Ontario 
Ontario 

Ontario 
Ontario 
Ontario 
Ontario 

Ontario 

B.  C. 

B.  C. 

B.  C. 

B.  C. 

B.  C. 

B.  C. 

B.  C. 

B.  C. 

B.  C. 

B.  C. 

B.  C. 

B.  C. 

B.  C. 

B.  C. 

B.  C. 


B.  C. 
B.  C. 


40 
20 
60 
6-0 
4-0 
40 

0-9 

20 


New. 

New. 

New  Edition. 
New  Edition. 
New  Edition. 
New  Edition. 

New  Edition. 

Reprint. 
Reprint. 

Reprint. 

New  Edition. 

New. 

New  Edition. 

New. 

New  Edition. 

Pi,cprint. 

New. 

Reprint. 

Reprint. 

New  Edition. 

New  Edition. 

New  Edition. 

New  Edition. 

New  Edition. 

New  Edition. 

New  Edition. 

New. 


New  Edition. 
New. 


108  DEPARTMENT  OF  MINES  AND  RESOURCES 

List  of  Nautical  Charts  Issued   1947-48 — Concluded 


Number 


Title 


Plans  in  vicinity  of  Prince  Rupert. 

Baker  Inlet 

Entrance  to  Portland  Inlet 

Nass  Bay 


Rivers  Inlet 

Nelson  Narrows. 


Masset  Sound  and  Inlet. 


Harbours  in  Queen  Charlotte  Is. 

Thurston  Bay 

Pacofi 

Port  Louis  and  Otard  Bay 

Rockfish  Harbour 


Province 


Yarmouth  Harbour 

Yarmouth  Inner  Harbour. 


Cape  Smoky  to  St.  Paul  Island. 
Liverpool  Harbour 


Pictou  Island  to  Tryon  Shoal. 

Victoria  Harbour 

Victoria  Wharf 


Direction  Finding  Chart.   (Strait  of  Belle  Isle  to  Cape 
Sable) 


Cape  Tatman  to  Port  Nelson . 

Anchorages  in  Hudson  Strait. 

Button  Islands 

Port  Burwell 

Sugluk  Inlet 


Erik  Cove  to  Nuvuk  Harbour 

Digges  Island 

Erik  Cove 

Digges  Harbour 

Port  de  Laperriere 

Nuvuk  Harbour 


Lake  of  the  Woods .  .  . . 
Approaches  to  Kenora. 


Red  River  to  Berens  River. . 
Channel  into  Dauphin  River. 


Wanipigow  River 

Mouth  of  Wanipigow  River. 


Yellowknife  Bay. 
Yellowknife 


Plans  of  Harbours,  Great  Slave  L. 

Dawson  Bay 

He  du  Mort 

Presqu'île  Cove 

Sulphur  Cove 

Breynat  River 

Buffalo  River 

Hay  River 


Beaver  Lake  to  Fort  Providence 

Pte.  Demaris  to  Providence 

Index  Map  XII — St.  Lawrence  River. 
Index  Map  XIV — St.  Lawience  River. 


B.  C. 

B.  C. 

B.  C. 
B.  C. 


N.  S. 

N.  S. 

N.  S. 
N.  S. 

N.  S. 

Manitoba 

Quebec 
and  N.W.T 


Quebec 
md  N.W.T 


Ontario 

Manitoba 

Manitoba 

N.W.T. 

N.W.T. 


N.W.T. 
N.W.T. 


Scale 
(Inches 
to  Nau- 
tical 
Mile) 


60 
2-0 
6-0 

10 
2-0 

10 


40 
0-0 
4-0 
40 

60 
120 

10 

8-7 

10 

30 

150 


06 


0-5 
20 
0-6 


1.03 

2-7 

5-5 

5-5 

1-8 

0-52 
0-85 

0-3 
0-55 

6-0 
15-2 

2-3 
120 


100 
100 
10-0 
100 
100 
120 
12-0 

4-5 

10 


Remarks 


New  Edition. 

New  Edition. 

Reprint. 
New  Edition.. 


New  Edition. 

Reprint. 
New  Edition. 
New. 


New  Edition. 
Reprint. 
New  Edition. 


Reprint. 


Reprint. 


New  Edition. 


Reprint. 


Reprint. 


New. 


New. 
New. 
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GEODETIC    SURVEY    OF    CANADA 

The  Geodetic  Survey  continued  basic  operations  to  provide  horizontal  and 
vertical  control  for  surveys  and  mapping  in  widely  scattered  areas  throughout 
Canada.  Demands  for  information  from  Government  and  private  sources 
concerning  the  geographical  position  and  elevation  of  stations  established  by 
the  Geodetic  Survey  makes  it  imperative  to  examine  and  adjust  each  season's 
field  work  as  early  as  possible  so  that  preliminary  or  final  values  may  be 
available.  Final  loop-closure  adjustments  are  published  as  soon  as  possible 
after  completion  of  the  field  work. 

In  providing  horizontal  control  of  sufficient  accuracy  and  density  for 
mapping  the  increasingly  important  Far  North,  the  previous  available  control 
has  been  considerably  augmented  Triangulation  operations  have  also 
progressed  favourably  toward  providing  control  in  the  potentially  important 
mineral  districts  in  northern  Quebec  and  at  intervals  along  the  contemplated 
boundary  between  Quebec  and  Labrador.  Other  triangulation  operations  for 
providing  immediate  or  future  control  for  mapping  and  surveys  in  Ontario, 
Alberta,  and  Yukon  are  being  extended  as  rapidly  as  possible.  For  vertical 
control,  precise  levelling  operations  were  made  under  the  able  direction  of 
R.  H.  Montgomery  until  his  death  in  October,  1947,  while  on  an  annual 
inspection. 

Preliminary  progress  was  made  in  determining  the  feasibility  of  utilizing 
new  electronic  devices  which  may  lead  to  a  more  rapid  extension  of  geodetic 
control  into  outlying  areas. 

Triangulation 

The  policy  of  extending  triangulation  networks  to  control  the  systematic 
mapping  and  development  of  Northern  Canada  was  continued  in  the  Moisie 
River  and  Natashquan  River  areas  in  Quebec,  the  Alaska  Highway  area  in 
Yukon  and  in  northern  British  Columbia,  the  Sault  Ste.  Marie  area  in  Ontario, 
and  the  Edmonton-Jasper  area  in  Alberta.  Work  of  a  minor  nature  to  check 
on  a  secondary  network  of  the  Topographical  Survey  was  undertaken  in  the 
area  south  of  Calgary.  One  officer  was  again  seconded  to  the  Commission  of 
Government  of  Newfoundland  to  assist  in  training  personnel  and  developing 
that  country's  Geodetic  Survey. 

The  five  main  areas  mentioned  above  may  be  divided  into  two  groups, 
namely,  those  in  which  the  objectives  are  immediate  and  specific,  and  those  in 
which  they  provide  a  basis  for  future  triangulation  control  into  undeveloped 
areas.  In  the  first  group  are  those  networks  which  were  inaugurated  in  recent 
years  and  have  been  extended  northerly  from  the  primary  network  along  the 
Gulf  of  St.  Lawrence.  They  follow  the  courses  of  the  Moisie  and  Natashquan 
Rivers  and  provide  control  for  a  possible  survey  of  the  Quebec-Labrador  bound- 
ary, and  for  other  surveys  in  and  adjacent  to  the  important  mineral  areasof  the 
central  Ungava  peninsula.  The  Alaska  Highway  triangulation  is  also  in  this 
group  since  its  function  is  to  provide  control  for  mapping  along  the  British 
Columbia-Yukon  boundary  and  the  area  adjacent  to  the  Alaska  Highway.  In 
the  second  group  are  the  operations  in  Alberta  between  Edmonton  and  Jasper, 
and  the  Sault  Ste.  Marie  area  in  Ontario, 

Both  of  these  networks  are  links  in  comprehensive  schemes  embracing  large 
areas,  and  from  which  future  extensions  into  many  parts  of  British  Columbia, 
Ontario,  and  the  Prairie  Provinces  will  be  provided. 

Operations  were  successfully  concluded  in  the  Natashquan  River  and 
Edmonton-Jasper  areas.  In  the  former,  the  network  was  extended  125  miles 
north  of  the  Gulf  of  St.  Lawrence  to  a  point  near  the  52nd  parallel  of  latitude. 
In  the  latter,  a  265-mile  network,  begun  in  1945  and  connecting  the  British 
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Columbia  and  prairie  networks,  was  completed.  This  closed  a  gap  in  a  1,600-mile 
loop  which  had  its  inception  in  1910  on  the  line  Discovery-Iceberg  of  the  United 
States  Coast  and  Geodetic  Survey,  south  of  Vancouver.  The  completion  of  this 
loop  provides  an  opportunity  to  compute  and  permanently  fix  in  position  a  large 
number  of  triangulation  stations  on  the  1927  North  American  Datum.  It  also 
establishes  a  basis  for  extending  geodetic  control  into  neglected  areas  of  British 
Columbia  and  Alberta. 

GULF    OF    ST.    LAWRENCE 

J.  W.  Menzies  had  charge  of  all  geodetic  triangulation  operations  in  the 
Gulf  area.  Supervising  and  supplying  the  work  parties  on  the  Natashquan  and 
Moisie  watersheds  necessitated  establishment  of  a  base  headquarters  for  the 
Natashquan  work  at  Havre  St.  Pierre,  and  for  the  Moisie  operations  at  Rapide 
Lake  about  seven  miles  north  of  Seven  Islands.  Local  facilities  at  these  places 
were  utilized  during  the  early  part  of  the  season  to  transport  personnel  and 
supplies  by  plane.  Communication  between  the  various  sub-parties  and  with 
headquarters  was  maintained  by  portable  radio  transceivers  in  co-operation  with 
radio  facihties  of  Canadian  Pacific  Airlines  and  the  Department  of  Transport 
at  the  aforementioned  bases.  Operations  in  both  areas  were  considerably 
hampered  by  the  late  spring  break-up. 

On  the  Natashquan,  planes  were  used  to  establish  caches  of  food  and  equip- 
ment at  strategic  points.  In  August,  W.  H.  Stilwell  was  flown  in  from  Havre 
St.  Pierre  with  a  Laplace  azimuth  and  the  necessary  equipment  for  measuring 
a  baseline  at  the  north  extremity  of  the  work.  Nine  new  stations  were  selected. 
11  were  prepared  for  observing,  observations  were  completed  at  12  stations,  a 
base  line  was  cleared  and  posted,  and  assistance  was  rendered  in  measuring  the 
base. 

In  the  Moisie  area  the  early  part  of  the  season  was  devoted  to  observing 
one  station  and  re-observing  two  stations  in  the  south  part  of  the  net.  The  parties 
were  then  flown  into  Caopacho  Lake  when  it  opened  June  20.  Reconnaissance 
was  completed  to  the  north  outlet  of  Ashuanipi  Lake,  and  observing  to  the 
lower  portion  of  the  same  lake.  Eleven  new  stations  were  selected,  14  were 
prepared  for  observing,  and  the  observing  was  completed  at  12  stations. 

YUKON 

This  work,  under  the  supervision  of  F.  P.  Steers,  was  begun  in  1945  as  an 
extension  of  the  U.S.  Coast  and  Geodetic  Survey  triangulation  from  White- 
horse  east,  roughly  following  the  Alaska  Highway.  By  the  end  of  the  1946 
season  this  network  had  been  extended  to  the  British  Columbia-Yukon  boundary 
south  of  Teslin  village.  During  1947,  an  additional  60  miles  was  completed  in 
an  easterly  direction  to  approximately  longitude  131°  30'. 

During  the  32  days  of  clear  weather,  14  stations  were  selected,  17  were  pre- 
pared for  observers,  and  observing  was  completed  at  13  stations.  In  addition, 
a  base  line  five  and  one-half  miles  long  was  selected  and  prepared  for  measure- 
ment, and  connections  were  made  at  two  stations  by  spirit  levelling  to  precise 
level  bench  marks  to  provide  control  for  the  trigonometric  levelling  in  the  area. 

ONTARIO 

Work  in  the  area  west  of  Sudbury  was  in  charge  of  J.  H.  Kihl.  Good 
progress  was  made  by  all  parties  in  extending  this  network,  which  is  urgently 
required  to  provide  control  for  the  aerial-photographic  mapping  program 
contemplated  by  the  Provincial  Government  in  the  area  adjacent  to  and  north 
of  Lake  Superior.  Fifteen  new  stations  were  selected,  17  were  prepared  for 
observing,  and  observing  was  completed  at  19  stations. 
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ALBEBTA 

Operations  in  Alberta  were  in  charge  of  J.  M.  Riddell  and  continued  the 
network  started  at  Edmonton  in  1945.  The  work  began  near  Edson  and  aimed 
at  joining  the  British  Columbia  network.  This  involved  the  preparation  and 
occupation  of  16  stations,  seven  of  which  were  on  difficult  peaks  of  the  Rocky 
Mountains  in  Jasper  National  Park.  By  August  7  connection  with  the  British 
Columbia  network  was  made.  The  party  was  then  reorganized  to  undertake  work 
in  the  area  south  of  Calgary  and  to  re-observe  a  number  of  stations  of  the 
Edmonton-Jasper  network.  In  all,  four  new  stations  were  selected,  21  were 
prepared,  and  observing  was  completed  at  21  stations.  In  addition,  six  stations 
were  re-occupied  and  ties  were  made  to  a  number  of  section  and  quarter-section 
corners  of  the  Dominion  Lands  system  of  survey,  and  to  two  reference  marks 
established  for  the  use  and  convenience  of  local  surveyors.  A  tie  was  also  made 
to  the  precise  level  bench  mark  at  Jasper  for  the  control  of  trigonometric 
levelling. 

NEWFOUNDLAND 

W.  M.  Dennis  was  again  seconded  to  the  Commission  of  Government  of 
Newfoundland  to  assist  in  training  personnel  and  developing  a  triangulation 
network  in  Newfoundland  to  extend  the  system  recently  established  by  this 
Survey. 

Triangulation  Adjustments 

The  preliminary  adjustments  of  two  primary  nets,  extending  from  Edmonton 
to  Jasper,  and  from  Edmonton  to  Prince  Albert  district,  were  completed.  The 
computations  of  the  Canada-Alaska  Highway  net,  and  the  net  extending  from 
Manitoulin  Island  to  north  of  Lake  Superior  were  advanced  to  include  all 
stations  at  which  the  field  observations  had  been  completed  by  autumn  of  1947. 
The  adjustment  of  the  Natashquan  River  and  the  Moisie  River  second-order  nets 
was  near  completion. 

At  the  request  of  the  Surveyor-General  of  British  Columbia,  a  tertiary 
triangulation  scheme  projected  by  the  Topographical  Survey  between  Kamloops 
and  Lillooet  in  British  Columbia  was  adjusted  between  fixed  primary  triangula- 
tion stations  of  the  Geodetic  Survey  of  Canada. 

The  adjustment  and  computation  of  trigonometric  elevations  of  the  stations 
of  the  St.  Augustin  River  net,  the  Natashquan  River  net,  and  the  Edmonton- 
Jasper  net  were  completed.  Preliminary  work  was  done  on  determining  trigono- 
metric elevations  of  stations  in  the  Yukon  net  and  the  Manitoulin  Island-Lake 
Superior  net. 

As  a  preliminary  step  toward  the  final  loop  closure  adjustment  of  the 
geodetic  triangulation  in  British  Columbia  and  the  Prairie  Provinces,  check 
computations  were  made  of  the  mathematical  reductions  of  the  following  bases: — 
Kitscotty,  Calgary,  Edmonton,  and  Niton,  Alberta;  Lucerne,  Smithers,  and 
Prince  George,  British  Columbia;  Kinistino,  Saskatchewan;  Cheeseman  Lake, 
Quebec. 

British  Columbia- Alberta  Triangulation  Loop  Closure. — The  completion  of 
the  1947  field  operations  was  marked  by  the  junction  on  the  common  line, 
Fitzwilliam-Colonel,  near  Jasper,  Alta.,  of  two  long  arcs  of  triangulation. 
From  the  preliminary  adjustment  of  the  Edmonton-Jasper  net,  the  co-ordinates 
of  the  westerly  terminal  station,  Fitzwilliam,  were  known.  These  values  are  based 
on  computation  through  the  series  of  nets  extending  from  the  International 
Boundary  south  of  Calgary,  north  to  the  Edmonton  area,  and  thence  west  to 
Jasper.  Different  values  of  the  same  co-ordinates  had  previously  been  deter- 
mined by  computation  through  a  second  chain  of  triangulation,  based  on  the 
U.S.  Coast  and  Geodetic  Survey  network,  which  extends  from  Vancouver  north- 
east through  Williams  Lake  to  the  Jasper  area. 
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The  two  values   of  latitude   and   longitude   of  Fitzwilliam,  derived   from 
computations  over  the  alternative  routes,  are: 

Route  Latitude  Longitude 

Calgary-Edmonton    52 °  49'  49  •  712"         1 18°  27'  20  •  448" 

Vancouver- Wilhams  Lake 52°  49'  50-002"         118°  27'  20-177" 


Difference  0-290"  0-271" 

The  closure  of  0-290"  in  latitude  and  0-271"  in  longitude  corresponds  to 
29  and  16-6  feet,  respectively,  in  the  meridian  and  prime  vertical  planes,  or  a 
hypotenuse  distance  of  33-3  feet.  As  the  total  axial  length  of  the  series  of  nets 
comprised  in  the  loop  is  1,646  miles,  the  ratio  of  discrepancy  in  closure  to  axial 
length  is  1/261,000,  indicating  a  high  standard  of  precision  in  carrying  out  the 
angular  measurement  work.  It  also  reflects  the  corrective  effect  of  adequate 
length  and  Laplace  azimuth  controls. 

Lists  of  descriptions  and  geographic  positions  of  triangulation  stations  in 
Alberta  and  northern  Saskatchewan  were  compiled  for  the  U.S.  Army  Mapping 
Service.  For  the  same  organization,  survey  ties  from  geodetic  stations  to  section 
corners  of  the  Dominion  Land  Survey  System  were  computed. 

Geodetic  Astronomy  and  Isostasy 

Field  measurements  were  made  in  Nova  Scotia,  Quebec,  Ontario,  Manitoba, 
Saskatchewan,  Alberta,  and  in  the  Districts  of  Keewatin,  Franklin,  and  Mac- 
kenzie. Two  Laplace  stations  were  observed;  37  astronomic  positions  for  control 
of  small-scale  aeronautical  maps  were  established,  and  astronomic  latitude, 
longitude,  and  azimuth  were  determined  for  four  Loran  station  locations,  for  two 
meteor  observatories,  and  for  two  lighthouses.  Two  precise  base  lines  were 
measured,  the  invar  base-line  tapes  were  standardized  from  the  Standard  Nickel 
Bar  No.  10239  at  the  beginning,  middle,  and  end  of  the  field  season;  and  a  mag- 
netic observation  program  was  carried  out  for  the  Dominion  Observatory  at 
each  of  the  37  astronomic  control  positions.  Two  daily  reports  containing  data 
on  clouds,  wind,  temperature,  barometer,  visibility,  and  local  weather  were 
radioed  to  the  Edmonton  meteorological  station  by  each  of  the  six  astronomic 
position  parties. 

LAPLACE  DETERMINATION 

At  Laplace  stations,  measurements  are  made  to  determine  the  relation 
between  the  astronomic  and  the  geodetic  values  of  longitude,  azimuth,  and 
latitude.  This  relation  is  used  to  control  the  direction  of  the  triangulation.  One 
such  station  at  the  east  end  of  the  Niton  base  in  Alberta  was  completed  by 
W.  H.  Stilwell  in  June,  and  the  astronomic  azimuth  of  the  East  Base  to  West  Base 
line  was  determined.  A  second  Laplace  station  at  Cheeseman  Lake  in  Quebec, 
near  the  north  end  of  the  Natashquan  River  triangulation  net,  was  completed 
by  the  same  observer  in  August,  and  the  astronomic  azimuth  of  the  North  Base 
to  Owl  line  was  determined. 

LATITUDE  AND   LONGITUDE 

Eight  field  parties  established  astronomic  control  points  for  aeronautical 
maps.  This  operation  is  a  combination  of  astronomic  observations,  aerial 
photography,  and  ground  measurements  by  a  field  party  comprising  an  observer 
and  an  assistant.  Six  of  these  parties,  under  the  supervision  of  B.  J.  Woodruff, 
carried  out  control  location  in  Mackenzie  District,  between  Great  Bear  Lake  and 
the  Arctic  Coast.  During  July  almost  continuous  daylight  greatly  restricted  the 
time  during  which  star  observations  could  be  made,  and  transportation  was 
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impeded  by  ice-filled  lakes.  During  August,  because  of  bad  weather,  only  a 
partial  coverage  of  this  area  with  19  control  points  was  possible.  Observations 
to  obtain  meteorological  and  magnetic  data  were  also  made  at  these  stations. 

The  astronomic  locations  for  two  Loran  stations  in  Mackenzie  District,  one 
in  Franklin  District,  and  one  in  Saskatchewan  were  determined  for  the  R.C.A.F. 
and  the  positions  of  two  meteor  observatories  in  Alberta  were  obtained  for  the 
Dominion  Observatory.  Transportation  for  the  Mackenzie  parties  was  furnished 
by  the  R.C.A.F.  photo-survey  squadrons,  which  supplied  two  Canso  and  four 
Norseman  aircraft. 

Astronomic  control  location  was  also  carried  out  in  those  parts  of  northern 
Ontario,  Manitoba,  and  Keewatin  adjacent  to  James  Bay.  Two  parties,  under 
the  supervision  of  T.  H.  Manning,  established  eight  island  and  ten  mainland 
points.  Magnetic  data  were  obtained  by  both  parties  and  identification  j)hoto- 
graphy  was  accomplished  by  the  R.C.A.F. 

BASE    LINES 

At  Niton,  Alberta,  G.  F.  Dalton  completed  an  eleven-kilometre  base.  At 
the  northern  end  of  the  Natashquan  River  triangulation  net  in  Quebec,  W.  H, 
Stilwell  measured  a  three-kilometre  base. 

MISCELLANEOUS 

Many  requests  for  technical  information  about  Northern  Canada  were 
answered.  Compilation  of  star  programs  (calculation  and  tabulations  of  altitude, 
azimuth  and  time  for  the  location  of  stars  to  be  observed)  for  northern  latitudes 
was  carried  forward.  The  progressively  shorter  summer  nights,  as  the  work 
extends  northward,  necessitates  a  method  of  obtaining  astronomic  positions 
during  daylight.  The  experienced  astronomer  can  select  a  method  to  suit  the 
immediate  conditions,  whereas  the  new  graduate  requires  one  simple  and  gener- 
ally applicable  method.  Suggested  methods  are  being  tested.  The  R.C.A.F.  is 
investigating  means  of  overcoming  transportation  problems  caused  by  far 
northern  ice  movements. 

Levelling 

During  the  regular  season,  three  double  unit  parties  and  one  single  unit 
party  were  in  the  field.  They  ran  1,085  miles  of  precise  levels,  including  167 
miles  of  re-levelling  in  British  Columbia. 

QUEBEC 

The  precise  levelling  was  in  charge  of  D.  McMillan.  The  Department  of 
Public  Works  level  lines  Nos.  XIX,  XVIII,  and  XXXII  along  the  northwest 
shore  of  the  St.  Lawrence  River  from  Cornwall,  Ontario,  to  Quebec  City  were 
re-levelled  to  improve  the  accuracy  of  the  levelling,  restore  bench  marks 
destroyed  since  the  original  levelling,  and  replace  unreliable  bench  marks.  In 
1946,  a  similar  revision  was  made  on  the  southeast  shore  of  the  St.  Lawrence 
River.  In  1947,  the  two  precise  lines  were  connected  across  the  river  at  Lachine- 
Caughnawaga,  Montreal-Longueuil,  and  at  Quebec  bridge.  These  connections 
form  three  precise  level  circuits  astride  the  St.  Lawrence  River  between  Cornwall 
and  the  City  of  Quebec.  In  the  course  of  this  270  miles  of  levelling,  70  new 
bench  marks  were  established,  including  fundamental  bench  marks  at  Ste.  Anne 
de  Bellevue  and  Trois  Rivieres.  The  additional  bench  marks  were  placed  with 
the  requirements  of  the  St.  Lawrence  Ship  Channel  improvements  and  of  the 
Hydrographie  Survey  in  mind.  Of  the  271  bench  marks  of  the  original  levelling 
of  1928,  48  had  been  destroyed,  three  had  to  be  removed,  and  four  had  been 
rendered  inaccessible. 

On  completing  the  St.  Lawrence  River  work,  the  party  moved  to  the  Pare 
National  des  Laurentides  district  to  complete  the  line  from  Hebertville  to  Quebec 
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City.  This  line  had  been  discontinued  north  of  Stoneham  in  1939.  Its  com- 
pletion closes  two  circuits  north  and  northwest  of  Quebec  City,  and  provides 
vertical  control  for  developments  in  the  Laurentides  Park  area. 

Less  than  8  per  cent  of  the  season's  work  consisted  of  re-levelling,  despite 
the  fact  that  most  of  the  work  followed  along  No.  2  highway,  a  narrow  and 
heavily  travelled  road. 

NORTHERN   BRITISH   COLUMBIA  AND  YUKON 

A  party  in  charge  of  George  S.  Ralcy  carried  out  levelling  operations  in 
northern  British  Columbia  and  Yukon.  The  line  to  Beatton  River  airport  in 
northern  British  Columbia  was  extended  38  miles  to  the  airport.  The  party  then 
levelled  72  miles  north  from  the  Alaska  Highway  to  the  Aishihik  airport.  In 
the  vicinity  of  Snag,  it  re-levelled  44  miles  of  work  on  the  Alaska  Highway, 
previously  levelled  in  1943  by  the  U.S.  Coast  and  Geodetic  Survej'.  Additional 
bench  marks  were  placed  in  that  section.  From  this  part  of  the  Highway,  a 
branch  line  was  run  15  miles  into  Snag  airport,  Yukon.  The  party  then  moved 
about  205  miles  southeast  on  the  Alaska  Highway  to  the  junction  of  the  Haines 
Road,  and  completed  61  miles  of  levelling  along  Haines  Road  to  the  vicinity  of 
Dalton  Pass.    This  party  levelled  222  miles  and  placed  87  bench  marks. 

PEACE  RIVER  AREAS  OF   ALBERTA   AND  BRITISH    COLUMBIA 

This  party,  in  charge  of  L.  0.  R.  Dozois,  did  precise  levelling  in  the  Peace 
River  areas  of  Alberta  and  British  Columbia.  The  work  was  performed  under 
the  new  double  unit  system,  whereby  two  observers,  each  with  separate  per- 
sonnel, do  levelling  from  a  common  camp  location.  A  total  of  381  miles  of 
new  levelling  was  completed  and  172  bench  marks  were  established.  Lines  were 
run  from  High  Prairie  to  Grande  Prairie,  Alta,  111  miles;  Charlie  Lake  to 
Hudson  Hope,  B.C.,  and  beyond  to  Peace  River  Coal  Mines,  64  miles;  Pouce 
Coupé,  B.C.,  to  Spirit  River,  Alta.,  68  miles;  and  from  Grimshaw  north  on 
highway  No.  35,  Grimshaw  road,  as  far  as  Metis  Colony,  138  miles. 

BRITISH    COLUMBIA 

A  single  unit  party  in  charge  of  E.  W.  Berry  re-levelled  the  line  from 
Bull  River  to  Golden,  a  distance  of  167  miles  along  the  railway.  This  work 
was  undertaken  at  the  request  of  the  Water  and  Power  Bureau  and  was 
necessitated  by  the  high  percentage  of  destruction  of  bench  marks  which  had 
occurred  since  the  original  levelling  in  1915.  A  branch  line  of  six  and  one-half 
miles  was  run  to  the  East  Kootenay  Power  plant  on  the  Bull  River  and  another 
of  nine  miles,  from  Elko  to  Waldo.  This  party  levelled  182-|-  miles  and  placed 
57  bench  marks. 

SUPERVISION    AND   INSPECTION 

R.  H.  Montgomery,  Chief  of  the  Levelling  Division,  visited  the  parties  in 
Alberta,  British  Columbia,  and  Yukon,  and,  with  G.  Bird,  inspected  1,299 
bench  marks  in  Alberta  and  Saskatchewan. 

Detailed  Statement  of  Precise  Levelling  Run  in  1947 

QUEBEC 

Miles  B.M.'s 

Cornwall,  Ontario,  to  Quebec 271-0  70 

Stoneham  Portal  to  Quebec 31  -0  15 

302-0 


ALBERTA 

High  Prairie  to  Grande  Prairie 111-3  47 

Pouce  Coupé,  B.C.,  to  Spirit  River,  Alta..  .67-8  27 

Grimshaw  Road 138-2  62 

317-3 
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BRITISH    COLUMBIA 

Bull  River  to  Golden  (Re-levelling) 166-9  47 

Branch  to  Power  House  (Bull  River) ....               6-6  4 

Branch  to  Elko-Waldo 8-9  6 

Charlie  Lake  to  Hudson  Hope 64-0  36 

Beatton  River  Road 38-0  15 

284-4 


YUKON  TERRITORY 

Aishihik  Branch 72-5  30 

Snag 15-1  6 

*  Alaska  Highway  (M.  1159  to  1193)    ....             34-4  12 

*Alaska  Highway  (M.  1011  to  1021)   ....             10-0  3 

Haines  Road 49-7  21 

181-7        


1,085-4  401 

Less  re-levelling  Bull  River  to  Golden.  .  .  .  166-9 


New  Levelling  1947  918-5  401 

*Re-levelling  of  original  work  by  U.S.  Coast  and  Geodetic  Survey  between 
Whitehorse  and  Big  Delta. 

Suïumary 
Precise  Levelling 

Prior  to  1947 

1947    


Miles 

B.M.'s 

29,386 

10,593 

918 

401 

30,304  10,994 


Secondary 

Prior  to  1947 11,929  4,218 

1947 Nil  Nil 


Public  Works 

Prior  to  1947  4,858 

Less  re-levelling  to  Precise 

Standards   1947 271 


4,587 

Levelling  mileage  in  the  Canadian  Net  distributed  by  provinces  at  the 
end  of  the  fiscal  year  1947-48  was: 

Precise  Secondary  Pub.  Works  Total 

Prince  Edward  Island 284  . .  .  .  284 

Nova  Scotia  779  ..  309  1,088 

New   Brunswick    1,106  ..  403  1,509 

Quebec 3.970  1,288  1,750  7,008 

Ontario 7.069  1,324  2,012  10,405 

Manitoba 2,963  368  113  3,444 

Saskatchewan  4,113  5,098  ..  9.211 


Alberta 3,608               3,799 

British  Columbia 5,419                   52 

Yukon    883 

Minnesota,  U.S.A 89 

Vermont,  U.S.A 6 

New  York,  U.S.A 15 


7.407 

5,471 

883 

89 

6 

15 


30,304  11,929  4,587  46,820 
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In  the  course  of  the  season's  work,  approxmiately  271  miles  of  Public  Works- 
levelling  in  Quebec  was  transferred  to  the  precise  levelling  column. 

Supplementary  Information 

Chief  of  Party  Mileage  B.M.'s 

McMillan    302  85 

Berry   (single  party)    182  57 

Dozois   381  172 

Raley 220  87 


ileage  by  Provinces 

Quebec 

1,085 

401 
302 

Alberta    

317 

British  Columbia 

284 

Yukon    , 

182 

1,085 

LEGAL  SURVEYS  DIVISION 

This  Division  makes  and  records  legal  surveys  under  direction  of  the 
Surveyor  General;  produces  aeronautical  charts  and  electoral  district  maps;  and 
distributes  maps,  aeronautical  charts,  publications,  and  official  plans.  As  noted 
under  the  Map  Compilation  and  Reproduction  Division  section  of  this  Report^ 
the  work  of  the  two  Divisions  was  combined  by  the  Departmental  reorganization. 
In  reporting  their  separate  activities,  duplication  of  accounts  of  the  year's  work 
has  been  reduced  to  a  minimum. 

Field  Work 

Northwest  Territories. — Four  field  parties  were  engaged  on  legal  surveys,  two 
of  them  on  control  or  governing  surveys,  and  two  on  miscellaneous  lot  and  right 
of  way  surveys.  The  system  of  control  surveys  forming  the  framework  for  such 
subdivision  surveys  as  may  be  required  in  the  Northwest  Territories  was 
extended.  This  control  survey,  which  follows  township  outlines,  was  begun  in 
1944  and  was  extended  132  miles  during  1947  from  the  northeast  corner  of 
township  150,  range  24  west  of  the  sixth  meridian,  to  the  northeast  corner  of 
township  164,  range  5  west  of  the  seventh  meridian.  The  field  party  examined 
discrepancies  in  the  1946  survey,  and  carried  levels  along  the  portion  of  the 
line  surveyed  in  1946. 

Legal  surveys  were  made  of  the  airfields  at  Norman  Wells,  Fort  Simpson,, 
and  Fort  Resolution.  Lots  were  surveyed  at  Rat  River  and  Hay  River  Settle- 
ments, and  miscellaneous  surveys  were  carried  out  at  Fort  Smith  Settlement.  At 
Yellowknife  Settlement,  a  retracement  survey  was  made  of  the  highway  through 
Block  11,  and  a  transmitter  station  site,  a  radio  range  site,  and  a  right  of  way 
for  a  power  transmission  line  to  Yellowknife  airfield  were  surveyed.  Returns 
were  received  covering  the  survey  of  267  mineral  claims. 

Yukon. — The  legal  survey  of  the  Alaska  Highway  was  completed  to  the 
Yukon-Alaska  boundary.  This  survey  serves  the  dual  purpose  of  providing  a 
control  survey  in  Yukon  and  of  delimiting  the  boundaries  of  the  right  of  way 
of  the  highway.  The  survey  was  begun  in  1944  and  during  1947  it  was  extended 
102  miles  from  a  point  about  25  miles  northwest  of  Burwash  landing  to  the 
Alaska-Yukon  boundary. 

The  boundaries  of  Aishihik  and  Snag  airfields  were  surveyed.  Within  Snag 
airfield,  lots  5,  6  and  7,  group  804,  were  subdivided  as  an  extension  of  the  town 
of  Whitehorse. 
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Surveys  were  made  of  lot  1,  group  901,  in  the  vicinity  of  mile  post  118  of  the 
Alaska  Highway,  and  of  lots  2,  3  and  4,  group  951. 

At  Kysawa  Lake,  lots  7  and  8,  group  803,  were  subdivided  into  lots  for 
summer  cottage  sites. 

At  Watson  Lake,  two  parcels  of  land  were  surveyed  as  lots  2  and  3,  group  757. 

At  Marsh  Lakes,  lots  265  and  266,  group  804,  were  surveyed. 

A  waterfront  subdivision  was  laid  out  near  mile  post  889  of  the  Alaska 
Highway. 

One  hundred  and  eighty  acres  of  land  were  selected  and  surveyed  as  an 
Indian  reserve,  to  compensate  the  Indians  for  a  similar  area  taken  from  Teslin 
reserve  for  the  airfield  and  settlement  there. 

Forty-eight  mineral  claims  were  surveyed  in  the  Nansen  creek  area. 

A  surveyor  investigated  local  problems  and  requirements  relative  to  mineral 
claim  surveys  in  Yukon.  He  collected  information  for  a  detailed  report  on 
current  conditions  and  survey  requirements. 

British  Columbia. — Both  limits  of  the  right  of  way  of  the  Alaska  Highway 
were  surveyed  and  monumentcd  through  Liard  River  Indian  Reserve  No.  3, 
comprising  provincial  lots  5461  and  5463  at  Lower  Post.  A  short  connecting  road 
was  surveyed  from  the  Alaska  Highway  to  Liard  River  in  the  same  vicinity. 
A  subdivision  survey  of  a  portion  of  Hazelton  Indian  reserve  as  an  addition  to  the 
town  of  Hazelton  was  begun. 

On  the  Columbia  River  Basin  project,  it  was  planned  to  operate  four  major 
survey  parties  but  a  shortage  of  qualified  personnel  and  inadequate  transport 
facilities  reduced  the  number  to  three.  One  of  these  operated  in  Similkameen 
River  Valley,  and  two  in  the  East  Kootenay  area.  Field  work  was  completed  on 
23  map  sheets.  The  work  is  for  the  Canadian  Section  of  the  International 
Engineering  Board  inquiring  into  the  utilization  of  the  Columbia  River  waters. 

Yukon- British  Columbia  Boundary  Survey. — Under  the  direction  of  the 
British  Columbia-Yukon  Boundary  Commission,  36-5  miles  of  the  60th  parallel 
of  north  latitude  in  the  vicinity  of  Swift  River  were  finally  determined  and 
monumented,  and  preliminary  surveys  were  completed  over  an  additional  36  miles. 
This  work  is  in  the  territory  adjacent  to  the  Alaska  Highway.  The  British 
Columbia-Yukon-Northwest  Territories  Boundary  Commission  is  composed  of  the 
Surveyor  General  of  Dominion  Lands  and  the  Surveyor  General  of  British 
Columbia. 

Alberta. — A  number  of  villa  lots  were  laid  out  at  Lake  Edith  in  Jasper  Park 
as  an  addition  to  the  existing  subdivision.  A  survev  was  made  of  a  14-acre  parcel 
of  land  in  section  35  Tp.  25-12-5.  Lots  22  and  23,'  block  A,  in  the  town  of  Banff 
were  subdivided  into  building  lots. 

Manitoba. — A  retracement  survey  was  made  of  the  boundaries  of  Riding 
Mountain  Forest  Experimental  Station  in  Riding  Mountain  Forest  Reserve. 

Ontario-Manitoba  Boundary  Survey. — The  survey  of  the  most  northerly 
170  miles  of  the  Ontario-Manitoba  boundary  between  Echoing  River  and 
Hudson  Bay  was  resumed  under  the  direction  of  the  Ontario-Manitoba  Boundary 
Commission  after  a  lapse  of  10  years.  Field  work  was  completed.  The  portion 
of  the  boundary,  of  which  170  miles  is  a  part,  is  a  right  line  between  two  fixed 
points  282  miles  apart.  The  survey  of  the  282  miles,  114  of  which  was  done  in 
1937,  is  a  trial  survey  of  the  actual  boundary. 

Ontario. — ^x\ll  corners  of  the  lots  laid  out  in  the  subdivision  survey  of  Snake 
Island  (part  of  Georgina  Islands  Indian  Reserve)  in  Lake  Simcoe  in  1946  were 
monumented. 

A  survey  was  made  of  a  40-acre  parcel  of  land  in  Rideau  Canal  Ordnance 
reserve  at  Brewers'  Mills  for  leasing  purposes. 
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The  survey  of  Indian  holdings  in  Manitoulin  Island  Indian  Reserve,  begun 
in  1945,  was  continued,  and  a  number  of  farm  lots  were  laid  out  as  planned. 

A  right  of  way  was  surveyed  for  a  road  through  West  Bay  Indian  Reserve  in 
the  township  of  Billings,  and  a  traverse  survey  was  made  of  a  part  of  Church 
Street  in  the  township  of  Tehkummah.  A  right  of  way  for  highway  purposes 
was  surveyed  through  a  portion  of  Saugeen  Indian  Reserve  with  a  view  to 
future  subdivision  of  this  portion. 

Quebec. — A  survey  was  made  of  a  portion  of  Lauzon  Ordnance  reserve  at 
Levis.  Lot  1194  in  Victoria  Street  Ordnance  reserve  at  Sorel  was  subdivided  into 
five  building  lots  and  later  cadastered.  The  dividing  line  between  lots  1219-12 
and  1219-13  was  established  by  survey. 

The  dividing  line  between  lots  130  and  131  in  the  Ordnance  reserve  at 
Coteau-du-Lac  was  established  by  survey.  A  cadastral  subdivision  of  lot  130 
into  four  building  lots  was  carried  out. 

One  party  completed  field  revision  of  the  Parent-Three  Rivers  eight-miles- 
to-one-inch  aeronautical  chart.  It  obtained  information  for  revising  6  two-miles- 
to-one-inch  maps  in  the  National  Topographic  series. 

A^ew  Brunswick. — A  survey  w'as  made  of  the  boundaries  of  Kingsclear 
Indian  Reserve  in  the  vicinity  of  Fredericton. 

Nova  Scotia.— A  parcel  of  land  was  surveyed  as  an  addition  to  Fort  Beau- 
séjour  National  Historic  Park. 

General. — Legal  surveys  on  Indian  reserves.  Ordnance  lands,  and  National 
Parks  were  made  in  British  Columbia,  Alberta,  Manitoba,  Ontario,  Quebec^ 
New  Brunswick,  and  Nova  Scotia. 

Air  Photogrammetry 

This  section  was  engaged  mainly  in  plotting  the  planimetry  from  trimetro- 
gon  air  photographs.  This  material  will  be  assembled  into  aeronautical  charts 
for  publication  at  eight  miles  to  one  inch,  and  will  also  form  the  World  Aero- 
nautical Chart  of  the  International  Civil  Aviation  Organization  on  a  scale  of 
1:1,000,000. 

The  rate  of  output  in  square  miles  shows  a  marked  increase,  reflecting  the 
results  of  increased  stafï  experience  and  improved  methods. 

Fiscal  Year  Total  Output  Increase  Over  Previous  Year 

1945-46 134,198  sq.  mi. 

1946-47 177,339  sq.  mi.  33      per  cent 

1947-48 250.583  sq.  mi.  40  •  7  per  cent 

The  output  per  person  per  month  was  more  than  1,000  square  miles. 
The  planimetry  plotted  is  summarized  in  the  following  table: 

16-Mile  National 

Topographic  Area  Plotted 

Series  No.  Square  Miles 

32         20,463 

42         58,922 

43         63.720 

53  14,259 

54  10,346 

55  29.823 

64  25.2^0 

75  22.600 

Special  strip  map  for  the  Ontario-Manitoba  boundary  survey .S.900 

Revision  of  part  of  Tawatina  3-mile  sectional  sheet 1,300 

Total   250,583 

Nine  operational  maps  were  compiled  for  trimetrogon  air  photography 
covering  1,187,164  square  miles.  They  included  the  remainder  of  the  mainland 
and  Baffin  Island,  but  not  certain  gaps  in  areas  already  photographed. 
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Thirteen  operational  maps  for  vertical  air  photography  were  prepared. 

A  map  was  made  from  vertical  air  photographs  of  Sable  Island,  at  the 
request  of  the  Hydrographie  Survey. 

Two  maps  of  Indian  reserves  were  made  from  vertical  air  photographs 
for  use  in  surveying  their  boundaries. 

A  rigidly  controlled  air  photo  mosaic  at  a  scale  of  200  feet  to  one  inch 
was  made  of  the  town  of  Smiths  Falls,  Ontario,  to  be  used  by  Central  Mortgage 
and  Housing  Corporation  in  town  planning. 

Plotting  was  almost  completed  for  28,395  trimetrogon  air  photographs, 
covering  291,000  square  miles. 

The  following  improvements  were  made  in  operations: 

A  logarithmic  spiral  and  logarithmic  arc  were  made  for  use  in  scale  factor- 
ing the  resected  points  of  paper  templets. 

A  table  was  computed  to  read  off  depression  angles  of  wing  photographs 
as  given  by  the  negative  at  the  instant  of  exposure. 

Tables  based  on  27,000  computations  were  made  for  determining  new  focal 
lengths  and  depression  angles  to  compensate  for  print  distortion. 

A  special  templet  was  reproduced  on  glass  to  evaluate  the  movement  of 
pass  points  caused  by  paper  distortion. 

Methods  were  set  out  for  solving  the  following  photogrammetric  problems: 

To  find  unknown  focal  lengths. 

To  find  the  depression  angle  of  an  oblique  photograph  in  level  country 
from  three  suitablv  disposed  control  points. 

To  find  the  plumb  point  of  a  near  vertical  from  three  control  points  and 
their  elevation. 

To  find  the  isoaxcs  proper  of  a  trimetrogon  set  when  the  focal  lengths  differ 
from  each  other. 

Computations  and  drawings  were  in  progress  for  reading  off  the  oblique 
tip  of  a  wing  photograph  when  its  horizon  is  fogged  out  at  the  photo  margin. 

Aeeonautical  Chakts 

Aeronautical  charts  arc  being  compiled  by  the  combined  staffs  of  the  Legal 
Survcvs  and  the  Compilation  and  Reproduction  Divisions. 

The  Duluth-Houghton  8-mile  standard  sheet  No.  51  N.E..  was  started  to 
complete  coverage  of  the  new  T.C.A.  air  route_  to  Western  Canada.  Four 
standard  and  tweh^e  preliminary  charts  were  revised. 

Seventy-nine  air  information  plates  for  the  8-milc  aeronautical  charts 
were  revised.     An  index  to  aeronautical  charts  is  issued  bi-monthly  to  users. 

Work  was  started  on  22  sheets  of  the  World  Aeronautical  Chart  I.C.A.O., 
1:1,000.000,  of  which  16  were  compiled.  The  series  gives  world  coverage  and  is 
drawn  to  specifications  laid  down  by  the  International  Civil  Aviation  Organiza- 
tion.   Canada  is  responsible  for  65  sheets  covering  or  touching  on  Canada. 

A  revised  edition  of  the  World  Aeronautical  Planning  Chart  showing  airways 
and  air  routes  in  Canada  was  issued  at  a  scale  of  1:5,000,000. 

Increased  activity  in  R.C.A.F.  training  made  it  necessary  to  revise  and 
reprint  six  charts  in  the  North  American  Plotting  Series. 

Other  Activities 

The  Division  supervises  production  and  sale  of  the  Canada  Air  Pilot,  issued 
bv  the  Department  of  Transport.  The  Pilot  consists  of  two  volumes  covering 
ail  of  Canada  and  Newfoundland,  and  overlaps  into  the  United  States  and 
Alaska.  Amendments  are  issued  everv  two  weeks  to  each  volume,  and  1,199 
copies  of  the  Eastern  Volume,  868  of  the  Western  Volume,  and  21,039  individual 
pages  were  distributed. 
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Encouraging  results  were  obtained  in  experiments  to  obtain  ground  profiles 
from  an  aeroplane  in  level  flight  with  the  aid  of  radar  and  sensitive  pressure 
altimeters.  It  is  now  believed  that  the  radar  altimeter  is  sufficiently  developed 
to  undertake  practical  operations  in  obtaining  level  data  to  control  the  drawing 
of  contours  on  aeronautical  charts.  A  small  project  is  planned  for  1948.  The 
National  Research  Council  and  the  R.C.A.F.  are  co-operating  in  this  work. 

Numerous  air  line  distances  were  supplied  to  the  Post  Office  Department,  the 
Canadian  Broadcasting  Corporation,  and  the  Air  Transport  Board.  Short 
distances  are  measured  directly  on  the  aeronautical  charts.  Longer  distances  are 
calculated.  Air  line  distances  supplied  by  the  Surveyor  General  are  accepted  as 
official  for  air  mail  contracts. 

By  the  Representation  Act,  1947,  the  Surveyor  General  is  responsible  for 
preparing  the  273  electoral  district  maps  required  under  the  Act.  By  the  end  of 
the  fiscal  year,  157  maps  were  printed,  and  69  were  compiled. 

The  1933  issue  of  electoral  district  maps  was  in  blue-print  form.  The 
current  issue  is  lithographed  in  two  colours,  the  base  map  in  black,  and  the 
boundaries  of  the  districts  in  a  transparent  red.  This  process  is  cheaper  and 
produces  a  more  satisfactory  map. 

The  descriptions  of  the  146  electoral  districts  involved  in  boundary  changes 
were  written  in  co-operation  with  the  Chief  Electoral  Officer's  staff  before 
inclusion  in  the  Act. 

Current  astronomical  field  tables  were  prepared  for  use  on  surveys  through- 
out Canada.  The  tables  for  corrections  to  chained  distances  for  slope  and 
temperature  were  enlarged,  rearranged,  and  reprinted,  and  the  "Manual  for 
Control  Surveys"  was  reprinted. 

Survey  Records  and  Distribution 

This  Section  registers  and  records  all  survey  notes  and  plans  affecting 
Dominion  lands  and  distributes  topographical  and  geographical  maps,  aeronau- 
tical charts,  publications,  and  official  plans. 

During  the  year,  33,426  letters  and  requests  for  maps  and  aeronautical 
charts,  and  831  technical  requests  concerning  survey  records  were  dealt  with. 

The  following  were  distributed: 

National  Topographic  Series  maps 92,248 

National  Topographical  Series  maps  published  by  the  Army  Survey 

Establishment,  R.C.E 44,631 

Aeronautical  and  plotting  charts 102.254 

Sectional  maps  1 1 ,514 

Old  Chief  Geographer's  Series 7,358 

Miscellaneous  maps 153,735 

Forestry  maps 351 

Electoral  District  maps 9,354 

Official  plans 10,035 

Publications    3,722 

Total 435,202 

This  was  an  increase  of  86,429  over  the  previous  fiscal  year.  Approximately 
64  per  cent  were  distributed  free  of  charge  to  federal  and  provincial  administrative 
offices  and  to  educational  institutions. 

Board  of  Examiners  for  Dominion  Land  Surveyors 

This  Board  held  two  meetings.  The  first  was  a  special  meeting  from  May  2 
to  May  19,  inclusive,  during  which  examinations  were  held  in  Ottawa  and 
Edmonton.    The  second,  from  February  9  to  March  29,  was  the  regular  annual 
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meeting  in  accordance  with  Section  9  of  the  Dominion  Land  Surveys  Act.  During 
this  meeting,  examinations  were  held  at  Ottawa,  Winnipeg,  Saskatoon,  Edmonton, 
Vancouver,  and  Victoria. 

Fifty-eight  of  the  64  candidates  wrote  preliminary  examinations  and  16 
were  successful;  five  wrote  the  final,  and  one  was  successful;  and  one  wrote  the 
examinations  for  Dominion  topographical  surveyors. 

Two  commissions  were  issued  to  candidates  who  had  passed  the  final  exam- 
ination and  had  furnished  oaths  of  office  and  allegiance  and  bond  for  $1,000  as 
required  by  Section  25  of  the  Dominion  Land  Surveys  Act.  Five  certificates  of 
preliminary  examination  were  issued  to  successful  eandidates  who  had  complied 
with  the  requirements  of  the  Act. 

R.  H.  Montgomery,  a  member  of  the  Board  of  Examiners,  died  in  an  auto- 
mobile accident  on  October  6,  1947,  while  on  duty  in  Saskatchewan.  F.  H.  Peters 
was  appointed  Chief  of  the  Surveys  and  Mapping  Bureau,  and  relinquished  the 
Chairmanship  of  the  Board  which  he  had  held  since  1924.  J.  L.  Rannie,  Dominion 
Geodesist,  became  a  member  of  the  Board,  and  B.  W.  Waugh,  Surveyor  General, 
became  Chairman. 

Office  Work 

Instructions  for  field  surveys  were  prepared.  Plans  and  field  notes  relative 
to  field  surveys  were  examined.  Descriptions,  reports,  plans,  and  sketches 
relating  to  surveys  affecting  the  2,200  Indian  reserves  in  Canada  were  continued. 

Two  hundred  and  seventy-five  descriptions  for  insertion  in  legal  transfers 
were  prepared,  96  new  plans  were  drawn,  and  159  plans,  including  31  plans  of 
mineral  claim  surveys,  were  examined  and  approved.  There  were  4,092  blue- 
prints and  photostat  copies  from  plans  or  field  notes  requisitioned  and  sent  out. 
Additional  information  was  added  to  817  plans  and  maps,  and  1,771  letters  or 
memoranda  relating  to  surveys  were  prepared  for  the  Surveyor  General's 
signature. 

Instructions  were  issued  to  four  Dominion  Land  Surveyors  in  private  practice 
for  surveying  151  mineral  claims  in  the  Northwest  Territories  and  Yukon. 

Five  map  sheets  were  prepared  for  the  R.C.M.P.  showing  the  location,  name, 
and  number  of  all  Indian  reserves  in  Canada.  A  preliminary  print  of  the  new 
edition  of  the  Manual  of  Instructions  for  the  survey  of  Dominion  Lands  was 
examined. 

MAP  CO^IPILATION  AND  REPRODUCTION  DIVISION 

In  the  reorganization  of  the  Department,  the  Map  Compilation  and  Repro- 
duction Division  was  formed  from  parts  of  the  former  Hydrographie  and  Map 
Service  and  the  draughting  office  of  the  former  Bureau  of  Geology  and  Topo- 
graphy. 

Some  editions  of  the  large  scale  Canadian  maps  issued  the  previous  fiscal 
year  were  depleted  by  American  tourist  needs.  Maps  for  such  purposes  frequently 
require  extensive  revision,  but  the  shortage  of  staff  and  facilities  limited  revisions 
to  important  changes. 

The  64-mile  map  of  Canada  published  by  the  Division  late  in  the  fiscal 
year  was  widely  approved.  Drawn  on  a  Lambert  conformai  projection,  the  map 
measures  42  inches  by  58^  inches  and  may  be  obtained  with  or  without  rods.  The 
main  highways,  air  routes,  and  railways  are  shown. 

In  the  National  Topographic  Series,  the  bases  of  five  standard  8-mile 
sheets  were  revised  or  corrected  and  one  new  sheet  was  compiled.  Revisions  of 
12  preliminary  sheets,  four  4-mile  sheets  and  five  2-mile  sheets  were  prepared. 
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A  revised  edition  of  the  Edmonton  sectional  sheet  was  issued  to  meet  the 
demand  arising  from  development  of  the  Leduc  oil  field.  Limited  corrections 
were  made  on  eight  other  sheets  of  this  series. 

Revisions  and  corrections  were  made  to  the  100-mile  map  of  Canada 
showing  natural  resources,  a  diagrammatic  map  of  Alberta  showing  municipal 
district  boundaries,  the  Waterton  Lakes  National  Park  and  the  Prince  Albert 
National  Park  maps,  and  the  35-mile  map  of  Alberta.  Such  small  scale  maps 
are  in  great  demand  for  administrative  purposes  by  Dominion  and  Provincial 
departments  as  base  maps  for  showing  a  wide  variety  of  projects. 

At  the  request  of  the  Department  of  National  Defence,  the  co-ordinates 
were  calculated  for  the  projections  of  four  azimuthal  equidistant  charts  of  the 
world,  centred  at  strategic  points  across  Canada.  Co-ordinates  were  also  cal- 
culated for  a  number  of  charts  on  the  transverse  Mercator  projection  for  the 
Hydrographie  Service  and  other  Divisions. 

Field  tables  were  computed  for  determining  azimuth  from  observations  on 
Polaris  between  latitudes  60°  and  66°.  Tables  giving  chaînage  corrections  for 
slope  and  temperature  were  enlarged  and  revised.  Research  was  undertaken 
into  the  structural  relationship  between  the  Lambert  Conformai  and  the  Trans- 
verse Mercator  projections. 

Regulations  require  that  all  names  shown  on  maps  published  by  the  Gov- 
ernment be  approved  by  the  Geographical  Board  of  Canada.  For  the  Bureau, 
this  entailed  preparing  lists  categorized  to  facilitate  Board  rulings. 

Name  lists  were  prepared  for  the  Columbia  River  Basin  Series  and  the 
1:1,000,000  World  Aeronautical  Charts. 

Draughting  Section 

Finished  drawings  were  made  of  eight  standard  aeronautical  charts,  includ- 
ing the  new  Duluth-Haughton  sheet. 

Approximately  90  drawings  were  made  for  magenta  overprints  showing 
aeronautical  information.  In  the  reorganization  of  the  Department  this  work 
was  taken  over  by  the  Legal  Surveys  Division.  Seven  4-mile,  two  2-mile,  and 
one  1-mile  sheets  of  the  National  Topographic  sheets  were  drawn,  or  the 
drawings  revised. 

Transverse  Mercator  projections  were  drawn  for  seven  latitude  bands  for 
the  1:1,000.000  world  aeronautical  charts  in  hand,  and  six  maps  of  the  series 
were  drawn  to  ICAO  specifications. 

Twenty  projections  were  drawn  for  maps  of  the  Columbia  River  project 
and  ten  of  these  maps  were  drawn. 

Two  hundred  and  forty-seven  drawings  were  made  for  the  Electoral  maps. 

The  work  in  the  photo-mechanical  plant  was: 

Wet  plate   negativ^es 1,987 

Photo-lithographic  plates   1.061 

Photographic    prints    6,757 

Vandyke  prints   4.246 

Vandyke  printing   (sq.  ft.)    3.303 

Blue-printing     (sq.    ft.) 211.507 

Photostat  work   (sheets)    14.667 

The  old  blue-printing  machine  was  replaced  by  a  faster  machine  capable 
of  taking  54-inch  paper.     A  new  photostat  machine  was  installed. 

The  Division  regrets  to  record  the  death  of  Herbert  ]Murray  who  had  been 
the  Chief  of  the  Photo-Mechanical  Section.  He  had  just  completed  a  mission 
for  the  Department  to  Washington  and  Philadelphia. 
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Four  hundred  and  twenty-four  maps,  including  157  new  Electoral  map 
sheets  were  published. 

Details  of  the  printing  are: 

Maps  Total  Copies 

New  maps  printed 186  366,150 

Maps  reproduced    3  1,045 

Maps  revised   34  134,950 

Maps    reprinted    92  274,610 

Hydrographie    charts    70  66,890 

Miscellaneous     39  13,985 


857,630 


The  Division  co-operates  with  all  Survey  organizations  of  the  Dominion 
and  Provincial  Governments  and  with  private  engineering  and  development 
companies  in  exchanging  mapping  information.  An  essential  part  of  its  equip- 
ment is  its  collection  of  maps,  plans,  and  other  data  which  is  a  reservoir  of 
recorded  information. 
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DOMINION  WATER  AND  POWER  BUREAU 

The  chief  function  of  the  Bureau  is  the  acquisition,  analysis,  and  publication 
of  stream-flow  data  covering  the  whole  Dominion.  These  basic  data  are  used  in 
connection  with  power  development,  storage,  irrigation,  drainage,  flood  control, 
domestic  water  supply,  and  various  international  water  problems.  These  hydro- 
metric  investigations  are  in  accordance  with  the  terms  of  co-operative  agree- 
ments with  the  various  provinces.  To  facilitate  field  operations,  district  offices  are 
maintained  in  Vancouver,  Calgary,  Winnipeg,  Ottawa,  Montreal,  and  Halifax, 
with  sub-ofSces  at  Kamloops,  Nelson,  Keewatin,  North  Bay,  and  Niagara  Falls. 
These  offices  are  also  entrusted  with  important  administration  and  engineering 
matters,  and  construction  projects  on  behalf  of  other  Federal  agencies.  Engineers 
of  the  Bureau  serve  on  numerous  International  Boards  concerned  with  waterway 
problems. 

The  Bureau's  activities  are  largely  co-ordinated  with  those  of  both  public 
and  private  organizations  interested  in  the  use  of  water  resources.  Stream-flow 
data  and  assistance  in  hydraulic  problems  are  furnished  to  organizations  which 
reciprocate  by  supplying  the  Bureau  with  gauge  records.  Close  co-operation  is 
maintained  with  Dominion,  provincial,  and  municipal  authorities  with  respect 
ta  power  and  water-supply  problems.  The  Bureau  works  with  the  Water 
Resources  Branch  of  the  United  States  Geological  Survey  in  operating  inter- 
national gauging  stations  and  exchanging  flow  data  with  respect  to  international 
streams. 

The  urgency  of  several  special  investigations  and  new  demands  for  informa- 
tion arising  from  a  marked  increase  in  planning  new  power  developments  strained 
the  resources  of  the  Bureau.  This  was  enhanced  by  difficulty  in  recruiting  addi- 
tional engineering  and  technical  employees.  Investigations  requiring  special  atten- 
tion included  Columbia  River  surveys,  the  Snare  River  Power  Project,  and  a 
power  survey  in  the  Northwest  Territories.  During  1947,  178,800  horse-power 
of  new  capacity  was  brought  into  operation;  plants  with  a  capacity  of  about 
1,000,000  horse-power  were  under  construction;  and  other  sites  under  planning 
or  investigation  total  an  additional  1,000,000  horse-power. 

DOMINION  HYDROMETRIC  SERVICE 

During  the  fiscal  year  the  work  was  expanded  in  British  Columbia,  Alberta, 
Saskatchewan,  Ontario,  and  Quebec.  More  than  1,000  stream  gauging  stations 
were  maintained,  many  of  them  continuously,  and  approximately  3,300  stream 
discharge  measurements  were  made. 

In  British  Columbia,  additional  recording  gauges  and  metering  stations  were 
established  on  the  principal  tributaries  of  the  Kootenay  and  Columbia  Rivers  in 
connection  with  the  international  Columbia  River  studies.  In  Alberta,  storage 
and  power  studies  on  the  upper  Bow  River  involved  establishing  new  stations, 
and  a  special  study  was  made  of  ice  conditions  near  Calgary.  The  current 
meter  rating  station  was  operated  from  May  to  October  and  more  than  90  meters 
were  calibrated  and  repaired.  In  Ontario,  12  new  stations  were  established,  two 
for  power  purposes  and  ten  for  flood  control  studies.  In  Quebec,  the  outflow 
of  storage  reservoirs  were  rated  and  special  gauges  were  operated  on  the 
Richelieu  and  Magog  Rivers  for  international  purposes.  Hydrometric  opera- 
tions were  extended  on  rivers  north  of  the  Gulf  of  St.  Lawrence  because  of 
new  interest  in  the  water  powers  of  this  area. 

Run-off  Conditions  in  Canada 

For  Canada'as  a  whole,  the  run-off  for  the  year  was  well  above  normal, 
although  there  were  severe  seasonal  shortages  of  water  in  some  areas.  On  the 
Pacific  Coast  and  on  Vancouver  Island,  monthly  stream-flow  was  below  normal 
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except  for  October,  while  in  the  interior  of  British  Columbia  the  flow  generally 
was  well  above  average.  Sproat  River,  in  the  coastal  region,  had  a  flow  of 
83  per  cent  of  the  long-term  mean,  and  for  the  upper  Kootenay  River  the  flow 
was  118  per  cent.  New  maximum  and  minimum  flows  were  recorded  on  the 
Skeena  River  in  northern  British  Columbia.  In  the  Arctic  and  western  Hudson 
Bay  drainage,  typical  stations  showed  a  range  in  yearly  run-off  from  215  per 
cent  of  the  long-term  mean  for  the  Red  River  at  Emerson,  Manitoba,  to  91  per 
cent  for  the  English  River  at  Sioux  Lookout  in  northwestern  Ontario.  In  the 
St.  Lawrence  and  southern  Hudson  Bay  drainage,  the  range  was  from  165  per  cent 
for  the  Saugeen  River  at  Port  Elgin  in  southwestern  Ontario,  to  108  per  cent  for 
the  Harricana  River  in  northern  Quebec.  In  the  Atlantic  drainage  there  were 
extreme  variations  from  high  water  to  drought  conditions,  but  the  mean  yearly 
stream-flow  on  typical  rivers  did  not  vary  greatly  from  average.  The  flow  of 
the  Lepreau  River  in  southern  New  Brunswick  was  82  per  cent  of  the  long-term 
mean,  and  that  of  the  St.  John  River  at  Pokiok  in  northern  New  Brunswick 
was  105  per  cent. 

Snow  and  Glacier  Surveys 

To  aid  in  predicting  the  amount  of  spring  run-off  available  from  accumu- 
lated snow  in  important  drainage  areas,  annual  snow  surveys  are  made  on  selected 
typical  courses  in  these  areas  at  the  same  time  each  year,  and  the  water  content 
of  the  snow  cover  is  determined.  The  survey  of  St.  Mary  River,  Alberta,  in 
co-operation  with  the  United  States  Geological  Survey,  is  made  in  Glacier 
National  Park,  Montana,  in  early  May.  The  1947  result  showed  138  per  cent 
of  the  average  for  26  years.  In  the  Bow  River  basin  near  Lake  Louise,  at  the 
end  of  March,  1948,  the  snow  water  content  was  150  per  cent  of  the  11-year 
average.  In  the  Winnipeg  River  watershed,  the  surveys  are  conducted  early  in 
March  co-operatively  with  the  United  States  Corps  of  Engineers  and  the  Hydro- 
Electric  Power  Commission  of  Ontario.  The  1948  results  showed  snow  slightly  in 
excess  of  the  20-year  average.  Six  surveys  were  conducted  on  watersheds  of 
rivers  in  the  northern  sector  of  central  Ontario.  The  average  for  the  1947-48 
surveys  showed  the  amount  of  accumulated  snow  to  be  about  equal  to  the  mean 
of  previous  years  of  record. 

The  glacier  observations,  begun  in  1945  in  connection  with  studies  of  the 
water  resources  of  the  mountainous  regions,  were  continued.  Five  glaciers  were 
under  study  in  British  Columbia  and  six  in  Alberta.  Further  recession  of  the 
tongues  of  all  glaciers  was  noted,  the  average  retreat  for  the  two-year  period 
being  at  the  rate  of  88-6  feet  per  year.  An  article  describing  the  glacier  observa- 
tions by  the  Bureau  was  prepared  for  delivery  at  the  conference  of  the 
International  Union  of  Geodesy  and  Geophysics  at  Oslo  in  August,  1948. 

Regulation  of  Lake  of  the  Woods  and  Lac  Seul 

The  regulation  of  Lake  of  the  Woods  was  continued  under  the  authority  of 
the  Lake  of  the  Woods  Control  Board.  The  annual  run-off  of  the  watershed 
was  well  above  normal  and  reached  flood  proportions  in  June.  The  lake  level 
rose  from  1,059-61  feet  on  April  1,  1947,  to  a  peak  of  1,062-08  feet  on  June  17. 
Water  was  wasted  at  varying  rates  during  the  periods  April  1  to  May  21,  and 
June  5  to  July  23.  From  June  13  to  July  10  all  dam  gates  were  fully  open  and 
the  discharge  from  the  lake  was  at  the  maximum  rate.  Wasting  of  lesser  propor- 
tions was  allowed  during  the  periods  August  15  to  September  2,  October  7  to 
November  1,  December  23  to  January  5,  and  February  20  to  March  31,  1948. 
The  elevation  of  the  lake  on  March  31,  1948,  was  1,059-73  feet.  During  the 
period  June  6  to  September  7,  the  level  of  the  lake  was  above  1,061-0  feet, 
thus  its  regulation  was  subject  to  the  approval  of  the  International  Lake  of  the 
Woods  Control  Board. 
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The  regulation  of  Lac  Seul,  under  the  supervision  of  the  Lake  of  the  Woods 
Control  Board,  was  carried  out  by  the  Hydro-Electric  Power  Commission  of 
Ontario.  The  run-ofï  for  the  watershed  was  slightly  below  normal  for  the  year, 
with  low  flow  conditions  during  the  last  six  months.  The  lake  level,  which  was 
at  1,167-31  feet  on  April  1,  1947,  rose  to  a  peak  of  1,171 -58  feet  by  September  11 
and  was  drawn  down  to  1,166-85  feet  by  March  31,  1948.  Water  was  spilled  up 
to  the  maximum  rate  of  10,600  second-feet  during  the  period  June  12  to  July  24 
to  hold  the  lake  within  storage  liuîits.  Water  was  also  released  during  the  period 
September  10  to  February  21  at  rates  varying  up  to  4,700  second-feet  to  supple- 
ment the  flow  of  the  Winnipeg  River  in  Manitoba  and  to  provide  storage  capacity 
for  the  spring  run-ofï  period. 

The  AVater-Power  Resources  of  Can^uja 

From  the  records  of  the  Bureau's  hydrometric  investigations  and  from  data 
accumulated  from  other  sources,  periodic  revisions  are  made  of  the  water-power 
resources  of  Canada.  The  current  estimate  shows  resources  of  40,124,000  h.p.  at 
ordinary  six-months  flow,  which  would  allow  for  a  commercial  installation  of 
about  52,000,000  h.p.  On  the  basis  of  ordinary  minimum  flow,  the  estimate  is 
25,723,000  h.p.  During  1947,  new  hydraulic  installations  totalled  178,800  h.p., 
bringing  the  installed  capacity  of  all  water-power  plants  in  Canada  to  10,491,000 
h.p.  Central  electric  stations  comprise  more  than  90  per  cent  of  this  capacity. 
Hydro-electric  energy  produced  by  hydraulic  central  stations  in  Canada  corn- 
prises  more  than  97-V  per  cent  of  all  electricity  produced  for  sale.  The  1947 
production  of  43,893  million  kilowatt  hours  exceeded  the  1946  output  by  eight 
per  cent.  The  current  water-power  situation  was  discussed  in  the  Bureau's  annual 
bulletin,  "Water  Power  Resources  of  Canada",  issued  March  15,  1948. 

Water  Resources  Monthly  Review 

The  Bureau  co-operates  with  the  United  States  Geological  Survey  in  issuing 
monthly  summaries  of  general  stream-flow  conditions  in  Canada  and  the  United 
States.  The  monthly  flow  records  of  selected  rivers  are  computed  immediately 
at  the  month's  end  at  each  of  the  district  offices  across  Canada,  and  these  flow 
data  are  transmitted  by  airmail  to  Washington  where  they  are  combined  with 
those  for  the  United  States.  The  information  in  bulletin  form  is  made  available 
promptly  to  the  general  public.  It  is  of  value  in  all  matters  connected  with 
run-off.  Semi-annual  and  annual  summaries  are  also  issued. 

SPECIAL  INVESTIGATIONS 

Snare  River  Power  Project 

The  Bureau  continued  to  supply  engineering  advice  and  services  in  connection 
with  the  construction,  by  the  Crown,  of  an  8,000  horse-power  hydro-electric 
development  on  the  Snare  River,  Northwest  Territories.  Early  in  the  year 
these  services  were  provided  throygh  the  Surveys  and  Engineering  Branch  and 
later  by  the  Special  Projects  Branch.  Progress  made  is  described  in  the  section 
devoted  to  the  Special  Projects  Branch. 

Northwest  Territories  Water-Power  Survey 

A  reconnaissance  water-power  survey  of  the  upper  Snare  and  Lockhart 
Rivers  was  made  to  determine  the  possibilities  of  developing  power  to  serve 
the  Indin  and  Courageous  Lakes  areas  where  metal  discoveries  are  being 
explored.  There  are  two  sites  a  short  distance  below  Indin  Lake  with  an  esti- 
mated combined  capacity  of  11,000  h.p.  but  favourable  sites  to  serve  the 
Courageous  Lake  area  are  lacking. 
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Columbia  River  Surveys 

Considerable  progress  was  made  in  the  investigations  on  behalf  of  the 
International  Columbia  River  Engineering  Board  for  the  International  Joint 
Commission.  Co-operation  with  Dominion,  Provincial,  and  United  States 
agencies  was  extended.  Extensive  ground  water  and  hydrometric  data  were 
obtained  and  new  stations  established.  Reconnaissance  and  damsite  surveys 
resulted  in  the  production  of  river  map  sheets  and  plans.  Field  operations 
included  aerial  photography,  precise  levelling,  bathymétrie  surveying,  topo- 
graphic mapping,  geological  studies,  soil  surveys,  and  damsite  drilling.  Further 
auxiliary  studies  related  to  development  of  the  water  resources  of  the  basin 
were  made. 

WATER  POWER  ADMINISTRATION 

Reference  was  made  in  the  Annual  Report  for  1946-47  to  the  agreement 
between  the  Governments  of  Canada  and  Alberta,  confirmed  by  concurrent 
legislation,  under  the  terms  of  which  final  water  power  licences  were  issued 
to  Calgary  Power,  Limited,  for  the  Horseshoe  Falls  and  Kananaskis  Falls 
developments.  The  final  licence  was  issued  to  this  company  for  the  Ghost 
Power  undertaking  on  the  Bow  River  above  Calgary.  As  required  by  the  water- 
power  regulations,  the  capital  cost  of  each  development  as  of  December  31, 
1944,  was  fixed  and  agreed  upon.  These  developments  are  now  administered  by 
the  Province.  Under  the  terms  of  the  Ghost  River  licence  the  Indians  of  the 
Stony  Band  received  $53,506.77.  They  had  previously  received  $62,100  as  rental 
for  the  period  1930-1946  inclusive.  Also,  approximately  $100,000  accrued  rental 
became  payable  to  the  Province.  The  Indians  receive  approximately  $20,000 
annually  from  these  three  developments. 

A  final  licence  was  issued  for  the  Lake  Minnewanka-Cascade  River  develop- 
ment. The  channel  at  the  Ghost  River  diversion  M'as  excavated  and  sealed 
and  the  shores  of  Lake  Minnewanka  and  two  tributary  lakes  were  cleared  of 
timber  killed  by  flooding.  Usable  storage  was  171,086  acre-feet  on  October  31, 
1947,  the  highest  so  far  recorded,  and  the  power  output  for  1947  was  54,335,400 
kwh.,  approximately  10  per  cent  less  than  in  1946. 

The  plant  of  The  Consolidated  Mining  and  Smelting  Company  of  Canada, 
Limited,  on  Yellowknife  River,  Northwest  Territories,  produced  24,560,500 
kvrh.  as  compared  to  21,025,000  kwh.  in  1946. 

As  required  by  the  Statutory  Orders  and  Regulations  Order,  1947,  revisions 
were  made  to  the  Dominion  AVater  Power  regulations  originally  established  in 
1921.  These  revisions,  mainly  textual,  were  necessitated  by  the  abolition  of  the 
Department  of  the  Interior  and  the  establishment  of  the  Department  of  Mines 
and  Resources.  The  revised  regulations  were  established  by  P.C.  4683  of 
November  19,  1947.  The  special  regulations  established  in  1906  with  respect  to 
new  water  power  grants  in  Yukon  are  replaced  by  the  general  water  power 
regulations,  because  modern  means  of  communication  have  rendered  special 
regulations  unnecessary.  A  Bill  to  amend  the  Dominion  Water  Power  Act, 
R.S.C.  1927  (Chapter  210),  was  introduced  '  in  the  Senate  February  4,  1948, 
received  third  reading  on  February  10.  and,  by  March  31,  was  awaiting  intro- 
duction in  the  House  of  Commons.  The  Bill  establishes,  beyond  question,  the 
authority  of  the  Minister,  with  the  approval  of  the  Governor  in  Council,  to 
develop  water  powers  on  lands  of  the  Dominion  in  the  right  of  the  Crown. 

INTERNATIONAL  WATERWAY  PROBLEMS 

International  Boards  of  Control  with  which  the  Bureau  is  actively  con- 
cerned, and  which  functioned  during  the  year,  were  those  relating  to  the 
Columbia  River,  Kootenay  Lake,  Osoyoos  Lake,  St.  Mary  and  Milk  Rivers, 
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Souris  River,  Rainy  Lake,  Lake  of  the  Woods,  Prairie  Portage,  Lake  Superior, 
Niagara,  Massena,  Lake  Champlain,  and  St.  Croix  River.  Engineering  investi- 
gations and  studies  were  also  made  on  behalf  of  other  Boards  and  Engineering 
Committees  under  the  jurisdiction  of  the  International  Joint  Commission. 

Columbia  River. — Under  the  chairmanship  of  the  Controller,  and  with 
funds  and  personnel  provided  by  the  Bureau,  the  Canadian  Section  of  the  Inter- 
national Columbia  River  Engineering  Board  continued  to  study  further  uses 
of  the  water  resources  of  the  Columbia  River  basin  in  Canada.  The  investiga- 
tions are  conducted  in  the  interests  of  domestic  water  supply  and  sanitation, 
navigation,  water  power,  flood  control,  irrigation,  reclamation  of  wet  lands,  and 
conservation  of  fish  and  wildlife. 

Osoyoos  Lake. — Under  the  direction  of  the  International  Osoyoos  Lake 
Board  of  Control,  of  which  a  Bureau  engineer  is  a  member,  improvements  were 
made  at  the  outlet  of  Osoyoos  Lake  to  increase  the  discharge  capacity  during 
freshet  stages  of  the  Okanagan  River,  and  thus  minimize  flooding. 

St.  Alary  and  Milk  Rivers. — Extensive  studies  were  continued  in  the  St. 
Mary  and  Milk  Rivers  basins  to  determine  the  natural  flow  at  the  International 
Boundary.  In  this  vicinity,  investigations  also  were  carried  out  in  reference 
to  the  use  of  the  waters  of  Sage  Creek,  and  Bureau  engineers  testified  at  the 
hearing  by  the  International  Joint  Commission  in  Havre,  Montana,  in  November. 

Souris,  Red,  and  Roseau  Rivers. — The  Bureau  contributed  to  international 
investigations  and  studies  involving  the  Souris,  Red,  and  Roseau  River  systems. 
In  January,  1948,  the  problem  of  the  division  of  the  waters  of  international  river 
systems  in  the  vicinity  of  the  Boundary  from  the  Milk  River  basin  on  the  west, 
to,  and  including,  the  Red  River  basin  on  the  east,  was  referred  to  the  Inter- 
national Joint  Commission.  Bureau  officials  have  been  co-operating  in  the 
preparation  for  this  investigation,  which  will  involve  additional  hydrometric  and 
engineering  assistance. 

Rainy  Lake. — The  International  Rainy  Lake  Board  of  Control,  on  which 
an  engineer  of  the  Bureau  serves,  held  two  meetings  and  submitted  a  report  to 
the  International  Joint  Commission  on  the  regulation  of  Rainy  and  Namakan 
Lakes. 

Niagara  River. — Special  attention  was  given  to  hydraulic  problems  arising 
from  the  construction  of  the  submerged  weir  in  the  Niagara  River  above  the 
Horseshoe  Falls.  This  weir  was  built  under  international  agreement.  Studies 
of  the  Niagara  River  slopes  and  river  discharge  also  were  continued. 

TECHNICAL  ASSISTANCE  TO  FEDERAL  AGENCIES 

The  western  district  offices  of  the  Bureau  are  entrusted  with  important 
administration  and  engineering  matters,  and  construction  projects  on  behalf  of 
other  Federal  agencies. 

Indian  Affairs  Branch. — The  Vancouver  office  administered  all  water  rights 
on  Indian  reserve  lands  in  British  Columbia,  and  applied  for  the  required  hcences 
from  the  Provincial  Government.  Satisfactory  conferences  were  held  with  the 
provincial  Comptroller  of  Water  Rights  on  matters  afïecting  Indian  interests. 
Direct  assistance  was  given  in  planning  and  carrying  out  many  engineering  works 
relating  to  Indian  reserves.  This  involved  an  expenditure  of  over  $43,000  during 
the  year. 

Lands  and  Development  Services  Branch. — In  British  Columbia  and  Yukon, 
engineering  work  on  34  projects  costing  more  than  $49,000  was  done  on  Indian 
reserves.    Detailed  reports  were  prepared  covering  a  number  of  other  projects 
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which  will  involve  large  expenditures.  Engineers  of  the  Winnipeg  office  made 
inspections,  surveys,  and  reports  covering  buildings,  water  supply,  and  other 
projects  on  13  reserves  in  Ontario,  Manitoba,  and  Saskatchewan. 

Other  Agencies. — Assistance  was  given  the  Public  Works  Department  in  the 
major  hydraulic  problem  involved  in  developing  and  maintaining  permanent  ship 
channels  in  the  Fraser  River.  Co-operative  programs  with  the  Pacific  Biological 
Station,  Fisheries  Research  Board  of  Canada,  and  with  the  International  Pacific 
Salmon  Fisheries  Commission  were  expanded  to  meet  new  hydrometric  demands. 

GEOGRAPHICAL    BUREAU 

The  important  contribution  that  can  be  made  by  professional  geographers  in 
government  and  academic  spheres  was  recognized  by  the  establishment  of  a 
Geographical  Bureau  in  Canada  by  the  Cabinet  on  June  5,  1947.  The  early 
organization  of  the  new  Bureau  was  undertaken  by  Dr.  Diamond  Jenness  while 
he  was  on  loan  from  the  National  Museum  of  Canada,  and  recruiting  of  a  staff 
began  in  August.  The  Chief  of  Bureau  was  appointed  early  in  October  and  the 
search  for  qualified  geographers  to  fill  several  positions  already  established  was 
at  once  intensified.  Because  the  first  university  department  of  geography  in 
Canada  was  not  opened  until  1935,  no  senior  geographers  have  yet  been  trained 
wholly  in  this  country.  The  Bureau,  therefore,  recruited  some  of  its  staff  else- 
where. Geographers  now  employed  at  the  Bureau  received  their  training  in 
universities  in  Canada,  the  United  States,  the  United  Kingdom,  France,  and 
Poland,  although  all  are  Canadian  citizens. 

The  Bureau  had  been  in  operation  for  six  months  at  the  end  of  the  fiscal 
year.  Much  of  the  energ\'  of  its  small  staff  was  devoted  to  securing  space,  furni- 
ture, publications,  and  research  materials.  In  spite  of  difficulty  in  finding  highly 
qualified  geographers,  and  the  numerous  problems  that  face  any  new  organiza- 
tion, research  work  was  carried  on  according  to  plan.  The  Bureau  is  believed 
to  be  the  first  governmental  attempt  to  set  up  a  central  organization  for  carrying 
on  geographical  research.  Such  a  plan  clearly  conserves  the  efforts  of  the  few 
Canadian  geographers,  and  prevents  duplication  of  effort  in  different  Government 
departments. 

Broadly,  the  functions  of  the  Bureau  are  to  collect,  organize,  and  make 
readily  available  for  the  use  of  all  branches  of  the  Government,  geographical  data 
about  Canada  and  foreign  areas  of  importance  to  Canada.  The  Bureau  con- 
centrated on  compiling  data  on  Northern  Canada,  while  not  neglecting  to  build  up 
facilities  required  for  wider  research.  Numerous  sjiecial  reports  were  prepared  for 
other  Government  departments.  Files  containing  topographical  and  other  data  on 
northern  Canada,  and  classified  by  areas,  were  started.  The  summarization  of 
the  work  of  many  hundreds  of  northern  travellers  provides  swift  access  to 
geographical  information  needed  for  aviation,  administration,  and  navigation. 
The  files  contain  details  of  all  northern  settlements  and  will  in  time,  it  is  hoped, 
form  a  record  of  all  the  important  geographical  facts  known  about  the  Canadian 
north.  Travellers,  traders,  missionaries,  and  all  those  whose  work  has  taken  them 
into  the  far  north,  co-operated  with  those  compiling  this  information. 

Field  Work.- — Field  work  was  limited  by  winter  conditions.  However,  one 
important  northern  reconnaissance  flight  was  made  in  mid-winter  by  J.  L.  Jenness, 
geographer.  To  supplement  the  information  available  in  Ottawa  he  visited 
Churchill.  Baker  Lake,  and  settlements  in  the  Mackenzie  valley  as  far  north  as 
the  Arctic  Coast.  In  addition  to  information  gathered  directly,  the  Bureau 
benefited  by  making  excellent  contacts  with  long-term  northern  residents,  thus 
securing  accurate  information  based  on  personal  experiences. 
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Details  were  worked  out  and  staffs  selected  for  eight  field  parties  to  work 
in  Northern  Canada  during  the  summer  of  1948.  Because  of  the  small  permanent 
staff  many  of  the  geographers  will  be  recruited  from  universities.  One  important 
purpose  of  the  field  parties  is  to  provide  training  in  field  methods  for  younger 
geographers  who  in  later  years  will  be  qualified  to  head  similar  parties.  This 
arrangement  will  also  enable  young  Canadian  geographers  to  secure  in  this 
country  the  field  experience  needed  to  obtain  higher  academic  degrees,  which  in 
the  past  have  often  been  sought  elsewhere,  with  a  consequent  loss  of  promising 
young  scientists. 

Research 

The  Bureau  initiated  original  research  on  the  Arctic  Islands  and  the 
neighbouring  mainland.  In  this  work  much  use  was  made  of  modern  aerial 
photographs  and  of  the  older  reports  prepared  by  early  explorers.  Some 
assistance  was  given  to  those  responsible  for  locating  sites  for  far  northern 
weather  stations  and  other  new  scientific  establishments.  In  this  work  the 
Bureau's  primary  aim  is  to  assist  in  the  selection  of  places  which  will  be  satis- 
factoiy  for  as  many  purposes  as  possible,  so  that  the  great  cost  of  opening, 
operating,  and  maintaining  such  places  can  be  reduced  and  shared  by  as  many 
Government  agencies  as  possible. 

]\Iap  Intelligence,  Inquiries 

The  Bureau  provided  up-to-date  map  information  on  Canada  and  foreign 
areas  for  the  Department  of  External  Affairs,  the  National  Film  Board,  the 
Department  of  National  Defence,  the  Department  of  Agriculture,  and  other 
•official  agencies  in  addition  to  numerous  private  inquirers. 

Although  the  Bureau  was  in  operation  for  only  a  few  months  there  were 
many  requests  for  information  from  different  parts  of  Canada  and  from  foreign 
countries.  Geographers  carrying  on  research  on  Canadian  subjects  used  the 
Bureau  as  a  clearing  house  for  the  information  they  needed.  Foreign  inquiries 
increased  rapidly  as  the  Bureau's  work  became  widely  known.  Almost  invariably 
such  foreign  contacts  lead  to  valuable  additions  to  the  map  and  reference  library. 
Canadian  and  foreign  geographers  have  begun  to  use  the  Bureau  as  a  head- 
quarters when  in  Ottawa. 

M.\p  AND  Photographic  Collections 

A  central  collection  of  Canadian  and  foreign  maps  needed  for  the  Bureau's 
own  research  was  started.  A  complete  set  of  all  Canadian  map  sheets  from 
federal  and  provincial  sources  is  being  collected,  and  foreign  maps  were  obtained 
by  exchange  and  purchase.  It  is  hoped  that  within  a  few  years  Canada  will 
have  in  the  Geogi-aphical  Bureau  a  well-catalogued  series  of  maps  adequate  for 
the  needs  of  all  Government  departments.  The  classification  being  used  is  the 
same  as  for  that  of  the  library.  A  map  curator  and  assistants  are  being  trained 
because  of  the  lack  of  fully  qualified  persons  in  Canada. 

A  'Classified  collection  of  photographs  of  terrain  and  other  geographical 
featm-es  is  being  compiled.  All  photographs  made  by  the  Bureau's  field  workers 
are  incorporated  in  the  collection. 

Scientific  and  Other  Meetings 

The  Bureau  was  represented  by  its  Chief  at  the  meetings  of  the  Association 
of  American  Geographers  and  the  American  Society  of  Professional  Geographers, 
held  at  the  University  of  Virginia,  Charlottesville,  in  December.  Following 
these  meetings,  he  inspected  United  States  Government  agencies  at  Washington, 
and  made  arrangements  for  the  exchange  of  geographical  publications. 
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R.  T.  Gajda  and  J.  L.  Jenness  attended  meetings  of  the  Geological  Society 
of  America  held  in  Ottawa  in  December,  1947. 

There  were  many  requests  for  the  Bureau's  staff  to  address  meetings  and 
conferences  and  it  was  only  possible  to  accept  some  of  them.  The  Bureau  Chief 
addressed  the  following  meetings: 

Annual  Meeting  of  the  Canadian  Geographical  Society 

Easter  Conference  of  the  Ontario  Educational  Association  (at  which  five 
addresses  were  given) 

Ottawa  Teachers'  Association 

Geographical  Society  of  Montreal 

Personal  contacts  were  made  with  geographers  in  all  eastern  Canadian 
universities  and  with  persons  engaged  in  geographical  work  in  the  Ontario  and 
Quebec  Provincial  Governments. 

No  meetings  outside  North  America  were  attended,  although  plans  were 
completed  for  a  strong  Canadian  delegation  to  attend  the  International  Geo- 
graphical Union  Congress  at  Lisbon.  The  preparation  of  a  map  exhibit  was 
begun.  It  will  be  the  first  occasion  in  which  the  Canadian  Government  will 
have  taken  a  full  part  in  the  work  of  the  Union. 

Library 

A  geographical  library  is  essential  for  satisfactory  research  in  the  Bureau. 
Immediately  on  its  establishment  a  staff  was  set  to  work  checking  the  contents 
of  all  Ottawa  libraries  to  estimate  the  existing  coverage  of  books,  pamphlets, 
atlases,  and  periodicals  in  the  fields  of  science  likely  to  be  touched  on.  Following 
this  a  nucleus  of  a  library  was  set  up.  avoiding  duplication  with  other  libraries 
whenever  possible.  A  highly  qualified  librarian  was  appointed.  Because  of  the 
need  for  conserving  space  and  funds,  use  is  made  of  a  microfilm  projector. 

An  important  collection  of  foreign  geographical  periodicals  not  available 
elsewhere  in  Canada  is  being  built  up.  All  books,  pamphlets,  and  reports  are 
classified  under  a  specially  designed  geographical  system  adapted  from  the 
Boggs  and  Lewis  system  used  in  the  United  States. 

NATIONAL  MUSEUM  OF  CANADA 

The  desire  of  the  Government  to  bring  the  National  Museum  to  the  position 
it  should  occupy  among  scientific  and  cultural  institutions  w'as,  to  a  considerable 
extent,  brought  to  fruition  during  the  fiscal  year.  This  desire,  long  held,  was 
virtually  impossible  of  fulfilment  during  the  w'ar  years,  although  steps  towards 
doing  so  had  been  taken  in  the  immediate  pre-war  period.  Recent  visitors  to 
the  Museum  from  similar  institutions  have  been  impressed  with  the  enhanced 
activities  and  greatly  improved  interior  appearance. 

During  the  year,  a  number  of  additions  were  made  to  the  staff,  field  work 
was  increased,  and  educational  work  expanded.  The  rotunda  and  exhibition 
and  communication  halls  were  redecorated,  the  lighting  was  improved,  three 
exhibition  halls  on  the  second  floor  which  were  closed  to  the  public  throughout 
the  war  and  during  1945  and  1946  were  re-opened,  new  seats  were  placed  in 
the  gallery  of  the  lecture  hall  and  much-needed  new  projection  equipment  w^as 
installed.  The  Biological  Division  and  the  National  Herbarium  were  moved  to 
newly  decorated  quarters  on  the  fourth  floor,  and  progress  was  made  on  new 
exhibits,  particularly  the  beaver  habit  group.  A  large  totem  pole,  acquired 
during  the  summer  in  British  Columbia,  was  placed  on  the  west  side  of  the 
main  archway  of  the  rotunda  where  it  forms  a  balanced  counterpart  to  the 
fine  totem  pole  on  the  east  side  of  the  arch. 
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The  great  need  of  the  Museum  now  is  for  more  space  for  exhibits,  storage, 
and  research.  Large  collections  are  stored  in  several  other  buildings  in  Ottawa 
where  they  are  available  neither  for  the  public  to  see  nor  for  the  specialist 
to  study.  There  are  also  many  phases  of  the  natural  history  of  Canada  con- 
cerning which  the  Museum  should  have  comprehensive  exhibits,  but  which  now 
are  either  wholly  unrepresented  or  illustrated  in  an  almost  negligible  manner. 
When  more  exhibition  space  is  made  available  in  the  building  by  using  for 
that  purpose  the  rooms  now  occupied  by  the  offices,  the  Museum  will  be  in  a 
position  to  take  a  great  forward  step  in  becoming  an  institution  that  will  be  a 
credit  to  Canada. 

Most  of  the  foregoing  changes  were  made  by  June,  and  the  thousands  of 
visitors  who  came  to  Ottawa  for  the  Marian  Congress  saw  the  Museum  in  its 
improved  condition.  The  number  of  visitors  for  the  year  was  more  than  207,200. 
In  December  the  Geological  Society  of  America  and  a  number  of  affiliated 
societies  held  their  annual  meetings  in  Ottawa.  On  the  evening  of  December  29 
a  social  function,  attended  by  more  than  900,  was  held  at  the  National  Museum 
and  National  Gallery.  The  principal  item  on  the  program  was  the  presidential 
address  by  Dean  A.  I.  Levorsen  of  Stanford  University.  In  February,  1948, 
Their  Excellencies,  the  Governor  General  and  the  Viscountess  Alexander  of 
Tunis,  were  in  attendance  to  hear  an  address  by  Brigadier  P.  H.  Hansen  of 
London,  England,  on  "Britain  in  Ceremonial". 

Field  work,  reduced  to  a  minimum  during  the  war,  was  enlarged.  The 
main  fields  of  investigation  were  in  zoology,  botany,  and  anthropology,  and 
research  was  carried  out  by  officers  of  the  Museum  staff  and  by  a  number  of 
university  professors  and  graduate  students  engaged  for  the  summer  months. 
Educational  work,  one  of  the  most  widely  known  of  the  Museum's  activities, 
proved  again,  by  the  attendance  at  lectures  and  by  the  increased  demand  for 
services  afforded,  to  be  a  valuable  channel  of  information  to  the  general  public, 
school  groups,  and  educators. 

One  of  the  greatest  assets  of  the  Museum  is  the  international  renown 
enjoyed  by  various  senior  members  of  the  staff  as  authorities  in  their  respective 
fields.  Through  the  medium  of  their  field  studies,  published  reports,  papers  and 
books,  and  addresses  at  learned  societies,  they  have  enhanced  the  reputation 
of  the  Museum,  and  accordingly  the  policy  has  been  to  allow  them  every 
reasonable  scope  in  their  endeavours. 

The  Museum  lost  the  services  of  A.  L.  Rand  who  had  been  acting  Chief 
of  the  Mammalogy  and  Ornithology  Sections,  and  who  left  to  join  the  staff 
of  the  Field  Museum  in  Chicago. 

The  Curator  of  the  Museum  and  the  Secretary  of  the  Museum  Lecture 
Committee  attended  the  meetings  of  the  American  Association  of  Museums^  at 
Quebec  City  in  May.  Later,  the  Curator  took  part  in  organizing  a  Canadian 
Museums  Association,  of  which  he  became  Secretary-Treasurer.  The  new 
organization  will  promote  the  work  and  welfare  of  Museums  throughout  Canada. 

ANTHROPOLOGICAL  DIVISION 

C.  Marins  Barbeau,  assisted  by  Arthur  Price,  made  ethnological  investiga- 
tions on  the  North  Pacific  Coast.  On  the  Queen  Charlotte  Islands  he  investigated 
the  history  of  argillite  carvings  of  the  Haidas  in  order  to  complete,  in  the  near 
future,  a  museum  monograph  on  the  subject.  He  recorded  information  on  the 
lives  of  the  Haida  carvers  and  draughtsmen,  and  visited  a  number  of  ancient, 
deserted  villages  and  photographed  the  remaining  totem  poles  and  structures. 
In  the  region  around  Prince  Rupert  he  continued  linguistic  studies  of  the 
Tsimsyan  Indians,  made  song  records,  and  gathered  myths  and  tales.  This 
work  was   greatly   facilitated   by  William   Bey  non,   assistant   and   interpreter. 
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Among  the  Kwakiutls  of  Fort  Rupert  and  Alert  Bay,  Dr.  Barbeau  studied 
the  origin  and  late  development  of  Tlingit  totem  poles,  recorded  myths,  and 
studied  the  recent  infusion  of  Kanaka  blood  among  them.  He  also  studied 
the  plastic  arts  of  the  North  Pacific  Coast  in  the  museums  and  private  collec- 
tions in  Vancouver,  Victoria,  Seattle,  Alberni,  Alert  Bay,  Fort  Rupert.  Skifle- 
gate,  Massett,  and  Prince  Rupert. 

Arthur  Price  made  a  large  number  of  drawings  in  colour  and  in  black  and 
white,  of  native  carvings.  Some  were  finished  and  others  will  be  completed  and 
developed  at  a  later  date.  He  also  took  1,200  photographs  in  addition  to  the  900 
taken  by  Dr.  Barbeau.  William  Beynon  filled  several  notebooks  with  Tsimsyan 
narratives  and  repeated  on  the  phonograph  a  number  of  native  texts.  These 
are  now  available  for  study  at  the  Museum.  Specimens  collected  by  the  field 
party  included:  the  45-foot  Kwarsuh  totem  pole  of  the  Wolf  and  Grizzly  Bear, 
from  Angyadae  on  the  Lower  Nass,  which  now  stands  in  the  rotunda  of  the 
National  Museum;  a  collection  of  North  Pacific  specimens,  and  another  collec- 
tion of  Eskimo  specimens,  both  of  these  gathered  by  the  late  Walter  C.  Waters 
in  Alaska  and  elsewhere;  Carrier,  Gitksan,  and  Kwakiutl  specimens  obtained  at 
Hazelton  and  Hagwelget  on  the  Upper  Skeena  and  the  Bulkley  Rivers,  and  at 
Alert  Bay.  Fine  carvings  were  obtained  at  Alert  Bay  and  Fort  Rupert,  and 
negotiations  were  begun  for  an  important  collection  of  ancient  and  valuable 
specimens  at  Prince  Rupert. 

The  Department  of  External  Affairs  appointed  Dr.  Barbeau  a  Canadian 
delegate  to  the  UNESCO  meeting  at  Mexico  City,  from  November  4  to  December 
5.  He  also  represented  the  Department  at  the  meeting  of  the  International 
Council  of  Museums  which  acted  in  an  advisory  capacity  to  UNESCO.  In  the 
1947  re-organization  and  enlargement  of  the  Wildlife  Conservation  Board  he  was 
again  appointed  chairman,  and  the  advisory  activities  of  the  Board  to  the  Govern- 
ment were  resumed  in  the  winter  of  1947-48. 

The  following  publications  by  Dr.  Barbeau  appeared  during  the  year: 
Come  a  Singing,  Canadian  folk  songs  (National  Museum  Bulletin  107),  Grand- 
mere  raconte,  Longmans,  Green  and  Co.,  Toronto;  Troix  beaux  canards  (collab. 
in  "Archives  de  Folklore",  Quebec)  ;  Four  Indian  Tales  (collab.  in  "A  Book  of 
Canadian  Stories",  The  Ryerson  Press,  Toronto)  ;  Arbre  des  Rêves  (Collection 
Humanitas,  Editions  Lumen,  Montreal)  ;  and  Cornelius  Krieghoff  (Canadian  Art 
Series,  The  Ryerson  Press,  Toronto).  Manuscripts  accepted  for  publication 
include:  Le  Reve  de  Kamalmouk,  and  Trésor  des  Anciens  Jésuites  (at  Editions 
Fides,  Montreal);  and  Tsimsyan  Songs  (at  the  American  Ethnological  Society). 
A  second  mimeographed  edition  of  Anthropologie  ou  géographie  humame  de 
VAménque  du  Nord  was  issued  for  students  by  Université  Laval,  Quebec.  A 
lengthy  manuscript  entitled  French  Folklore  was  prepared  for  the  "Dictionary  of 
Folklore,  Mythology,  and  Legend,"  soon  to  be  published  by  Funk,  Wagnall 
Company,  New  York.  The  previous  collaboration  in  the  Archives  de  Folklore 
(Laval  University,  Quebec)  was  continued,  and  more  articles  will  appear  in  the 
third  number  of  this  folklore  periodical.  AVork  progressed  on  an  all-inclusive 
monograph  on  Totem  Poles.  A  large  manuscript  on  Iroquois  names,  by  Charles 
Cook,  in  the  course  of  preparation  for  several  years  in  consultation  with  the 
Anthropological  Division,  was  completed. 

The  Division  employed  a  number  of  non-staff  workers  to  collect  folklore 
data  in  the  Provinces  of  Quebec  and  Nova  Scotia.  The  following  areas  were 
covered:  Professor  Luc  Lacourciere  and  Abbe  Felix  Antoine  Savard,  both  of 
Laval  University,  in  Charlevoix  County;  Mile  Madeleine  Doyon,  of  the  same 
university,  in  Beauce  County;  Madame  Juliette  Caron-Dujiont,  the  Magdalen 
Islands;  M.  Francois  Brassard  in  the  Lake  St.  John  region;  Brother  Marcellin 
Andre  in  a  number  of  localities  in  Quebec;  and  Miss  Helen  Creighton  in  Nova 
Scotia. 
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BIOLOGICAL  DIVISION 

A  party  headed  by  "W.  E.  Godfrej'  conducted  field  work  at  Lake  Mistassini 
and  Lake  Albanel,  in  the  southern  interior  of  the  Labrador  peninsula.  Though 
tlie  coasts  of  the  Labrador  peninsula  have  frequently  been  visited  by  ornitholo- 
gists, little  is  known  of  the  vast  interior.  The  expedition  brought  back  com- 
prehensive notes,  habitat  photographs,  and  701  specimens.  The  latter  included 
593  birds,  93  mammals,  and  11  amphibians  and  reptiles,  all  from  areas  hereto- 
fore unrepresented  in  museum  collections.  Coloured  motion  pictures  depicting 
phases  of  the  summer  life  of  the  Montagnais-Nascopie  Indians  were  obtained. 

Field  Work 

A.  E.  Porsild  visited  the  Mackenzie  Delta  Reindeer  Grazing  Reserve  to 
study  grazing  conditions  and  the  progress  in  the  reindeer  experiment.  Travelling 
from  Hay  River  by  canoe,  he  made  frequent  stops  along  the  Mackenzie  River 
for  botanical  collecting  and  for  studying  biotic  problems  connected  with  the 
natural  afforestation  following  destruction  of  the  original  forest  by  fire.  He 
collected  350  plants  along  the  Mackenzie,  including  several  rare  species  hereto- 
fore known  only  from  single  collections  made  by  early  travellers  in  the 
î^Lnckenzie  District.  Air  transportation  was  provided  for  the  survey  of  the 
Reindeer  reserve  which  made  possible  visits  to  usually  inaccessible  places. 
Later,  Mr.  Porsild  travelled  from  Edmonton,  Alberta,  to  Fairbanks,  Alaska,  to 
accompany  a  U.S.A. A.F.  "Polaris"  non-stop  flight  from  Fairbanks  across  tiie 
Arctic  Archipelago  to  northwest  Ellesmere  Island.  Arrangements  for  his  parti- 
cipation in  this  flight  were  made  by  the  Defence  Research  Board,  Ottawa. 

A  party  headed  by  W.  K.  W.  Baldwin  conducted  a  botanical  survey  of  the 
east  shore  of  James  and  Hudson  Bays,  from  Ft.  George  to  Great  Whale  River. 
With  this  party  travelled  botanists  Dr.  I.  Hustich  and  Dr.  R.  Tuomikoski,  both 
of  the  Botanical  Institute  of  the  University  of  Helsingfors,  Finland,  and  Dr. 
E.  H.  Kranck,  Professor  of  Geology  in  the  University  of  Neuchatel,  Switzerland. 

The  party  obtained  large  collections  of  plants  and  A-aluable  information 
on  the  floristics  and  ecology  of  the  region. 

Office  AVork 

A.  E.  Porsild  spent  considerable  time  preparing  his  manuscript  of  Yukon 
Flora,  of  which  the  taxonomic  part  was  completed  last  year.  At  the  invitation 
of  the  Swedish  National  Museum  at  Stockholm  he  undertook  preparation  of  a 
monographic  treatment  of  the  genus  Antennaria  in  northwestern  North  America, 
which  will  be  published  in  Hulten's  Flora  of  Alaska  and  Yukon.  The  typescript, 
which  comprised  61  pages,  was  completed  and  submitted  in  December.  Simul- 
taneously, he  prepared  a  similar  but  less  detailed  treatment  of  the  genus  for 
his  Yukon  Flora. 

After  returning  from  the  Mackenzie  Delta,  Mr.  Porsild  prepared  a  detailed 
15.000  word  report  on  the  reindeer  experiment. 

A  beaver  group  showing  six  beavers  and  their  work  in  a  representation  of 
their  natural  habitat  was  completed;  a  selection  of  colourful  Canadian  birds 
was  put  on  display;  and  miniature  bear  and  Indian  groups  were  made  for 
loan  purposes.  Material  was  loaned  for  exhibition  at  the  Sportsmen's  Show 
in  Ottawa.  Reproductions  of  two  bear  skulls  were  made  for  exchange.  A  list  of 
amphibians  and  reptiles  that  may  occur  in  Riding  Mountain  National  Park  was 
prepared  for  the  National  Parks  Bureau.  Hair  from  various  kinds  of  mammals 
was  supplied  to  the  Royal  Canadian  Mounted  Police  for  technical  analysis  and 
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comparative  records.  A  series  of  marine  fishes  was  loaned  for  examination 
to  Henry  Hildebrand,  McGill  University.  One  hmidred  and  eighty-eight  birds 
and  mammals  were  supplied  from  the  School  Loan  Collection  for  use  in  nature 
study  classes. 

R.  M.  Anderson  revised  Bulletin  No.  69,  "Methods  of  Collecting  and 
Preserving  Vertebrate  Animals",  for  re-publication. 

Substantial  progress  was  made  in  research  on  the  taxonomy,  distribution, 
and  ecological  relations  of  the  birds  of  Canada.  The  study  collection  was 
increased  by  1,555  bird  specimens,  and  on  March  31,  1948,  the  catalogued  bird 
collection  totalled  32,540. 

A.  L.  Rand  completed  a  comprehensive  report  on  the  birds  of  southern 
Alberta,  and  a  manuscript  on  the  mammals  of  Canada.  He  made  progress  on  a 
distributional  list  of  Canadian  birds  and  submitted  for  publication  several 
articles  and  reviews. 

W.  Earl  Godfrey  continued  research  on  the  birds  of  Canada,  with  special 
attention  to  certain  species,  the  distribution  and  taxonomy  of  which  have  not 
heretofore  been  well  understood.  He  made  detailed  studies  of  long-eared  owls, 
swamp  sparrows,  olive-backed  thrushes,  water-thrushes,  and  brown-headed 
chickadees.  The  results  of  the  studies  completed  were  prepared  for  publication. 
He  completed  and  submitted  for  publication  a  comprehensive  report  on  the 
birds  of  the  Lake  St.  John  region,  Quebec.  Another  report  on  the  birds  of 
Lake  Mistassini  and  Lake  Albanel,  Quebec,  was  nearing  completion. 

He  began  to  bring  up-to-date  the  bibliographical  files  and  species  range 
maps,  one  of  the  most  comprehensive  and  valuable  compilations  of  bird  dis- 
tributional information  in  North  America.  He  completed  the  1942  literature, 
involving  abstraction  of  data  for  over  1,000  cards,  and  plotted  the  distributional 
data  on  species  range  maps.  He  selected  the  material  for,  and  supervised 
similar  work  on  the  1943  bird  literature,  a  work  near  completion.  He  examined 
the  bird  and  mammal  literature  published  during  the  fiscal  year  1947-48,  and 
selected  suitable  titles  for  carding. 

The  ornithology  study  collection  continued  to  serve  as  the  basis  of  bird 
research  in  the  National  Museum.  Material  contained  in  the  collection  was 
borrowed  for  research  purposes  by  the  Carnegie  Museum,  Pittsburgh,  Pa.;  the 
Museum  of  Comparative  Zoology,  Cambridge^  Mass.  ;  the  University  of  Michi- 
gan, Ann  Arbor,  Mich.;  the  Universitetets  Zoologiske  Museum,  Copenhagen, 
Denmark;  the  Museum  of  Vertebrate  Zoology,  Berkeley,  Calfornia;  and  the 
Chicago  Natural  History  Museum,  Chicago.  111.  Several  ornithologists  from 
Canada  and  the  United  States  visited  the  Museum  to  do  research  on  the  bird 
collection. 

Numerous  gifts  of  birds,  some  mammals,  and  a  few  amphibians  and  reptiles 
were  received,  and  two  collections  of  birds  from  the  Hudson  and  James  Bays 
region,  totalling  744  specimens,  were  purchased. 

H.  J.  Scoggan  made  final  revisions  to  his  653-page  manuscript  "Flora  of 
Gaspé",  which  was  submitted  for  publication  in  December.  He  and  W.  K.  W. 
Baldwin  spent  considerable  time  naming  the  collection  of  vascular  plants  obtained 
in  1947  by  the  James  Bay  field  party,  and  did  preliminary  research  on  a  series 
of  popular  ecological  pamphlets  planned  for  publication  by  the  Museum.  At  the 
invitation  of  the  Director  of  Protestant  Education,  Quebec,  he  joined  a  committee 
organized  to  draw  up  a  new  syllabus  for  High  School  Biology. 

During  the  year,  76  visitors  from  Canada  and  abroad  consulted  the  herbarium 
for  varying  periods.  Dr.  Morten  P.  Porsild,  of  Copenhagen,  formerly  Director  of 
the  Danish  Arctic  Station  in  Greenland,  spent  about  four  weeks  in  the  Herbarium. 

During  the  year,  2,239  herbarium  specimens  were  received  by  exchange, 
3,263  by  donation,  and  approximately  10,500  from  field  work  by  members  of 
the  National  Herbarium  staff.    Loans  were  made  of  801  specimens,  and  203 
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specimens  were  borrowed  from  other  botanical  institutions.  There  were  6,707 
duplicate  specimens  distributed  to  other  herbaria  in  Canada  and  abroad  in 
continuation  of  exchanges.  There  were  7,854  specimens  mounted  and  inserted 
in  the  Herbarium,  bringing  the  total  of  numbered  specimens  in  the  National 
collection  to  189,120. 

Among  the  notable  accessions  received  by  donation  are  the  private  collections 
of  Dr.  H.  J.  Scoggan  consisting  of  2,001  beautifully  mounted  and  prepared 
specimens  of  plants  of  the  Gaspé  peninsula,  and  a  set  of  581  plants  of  southern 
Yukon  collected  by  Dr.  JNIortcn  P.  Porsild  of  Copenhagen. 

EDUCATIONAL   WORK 

The  Educational  Section  continued  its  varied  program  of  service  to  the 
general  public,  school  classes  from  Ottawa  and  outside  localities,  and  to  special 
groups.  It  is  through  this  channel  that  the  results  of  conservation  and  research 
are  interpreted  through  the  medium  of  correspondence,  publications,  loans  of 
visual  aids,  and  through  participation  in  the  various  activities  of  the  Museum 
at  Ottawa.  The  increase  in  attendance,  especially  by  school  groups,  following 
the  re-opening  of  the  exhibition  halls,  closed  during  the  war  years,  and  the 
increasing  demand  for  the  services  mentioned,  demonstrates  the  interest  of 
educators  and  others  in  eo-operating  with  the  Museum.  Normal  school  students 
resumed  their  annual  survey  of  the  Museum  as  an  aid  to  their  studies. 

Visitors  to  the  exhibition  halls  numbered  160,000,  including  scientists, 
teachers,  students,  and  the  general  public.  Special  museum  educational  activities 
were  attended  by  47,200  persons.  The  scientific  staff  arranged  educational  exhibits 
for  organized  study  groups,  the  largest  of  which  had  an  attendance  of  6,400.  The 
total  attendance  was  207,200. 

National  Museum  Lectures 

The  Museum  lectures  had  a  total  attendance  of  20,500.  The  program  for  the 
1947-48  season  was: 

Adult  Lectures — 

Mexico,  by  H.  L.  Keenleyside,  M.A.,  Ph.D.,  LL.D.,  F.R.H.S.,  Deputy  Minister  of 

Mines  and  Resources,  Ottawa. 
Through  the  Northwest  Passage,  by  Corporal  F.  S.  Farrar,  Royal  Canadian 

Mounted  Police,  Ottawa. 
Moscow  Anniversary,  1147-1947,  by  J.  E.  Stanley  Lewis,  O.B.E.,  LL.D.,  Mayor 

of  Ottawa. 
The  Canadian  Arctic  in  Colour,  by  A.  L.  Washburn,  Ph.D.,  Director,  The  Arctic 

Institute  of  North  America,  Montreal. 
Aircraft,  Yesterday,  Today  and  Tomorrow,  by  J.  J.  Green,  Ph.D.,  Chief  Research 

Aeronautical  Engineer,  Air  Transport  Board,  Ottawa. 
The  World  is  Rich,  by  G.  S.  H.  Barton,  C.M.G.,  D.Sc.A.,  Deputy  Minister, 

Department  of  Agriculture,  Ottawa. 
St.  Ignace,  an  Old  Huronian  Town,  by  William  Sherwood  Fox,  Ph.D.,  LL.D., 

F.R.S.C.,  ex-pres.,  University  of  Western  Ontario,  London,  Ont. 
Canadian    Mines    and    Metals,    by    J.    M.    Humphrey,    Travelogue-Lecturer, 

Vancouver,  B.C. 
Motion  Picture  Program:  School  for  Danger,  and  Letter  from  Paris. 
Life  in  the  Mistassini  Country,  by  W.  E.  Godfrey,  Zoologist,  National  Museum 

of  Canada,  Ottawa. 
The  Belgian  Congo  in  Colour,  by  D.  M.  Hodgson,  Montreal,  Que. 
Motion  Picture  Program:  New  Zealand,  South  Africa,  Australia  and  England. 
Burma  Background,  by  G.  S.  Jury,  M.B.E.,  M.A.,  Ph.D.,  McMaster  University, 

Hamilton,  Ontario. 
24724— lOi 


140  DEPARTMENT  OF  MINES  AND  RESOURCES 

Two  special  lectures  were  given.  On  February  13  Brigadier  P.  H.  Hansen, 
V.C.,  D.S.O.,  M.C.,  gave  an  outstanding  illustrated  lecture,  "Britain  in  Cere- 
monial", and  on  March  31,  H.  R.  Lillie,  M.B.,  Ch.B.,  B.Sc,  A.M.I.C.E.,  who  had 
been  with  one  of  the  British  whaling  fleets,  used  his  splendid  collection  of 
lantern  slides  to  illustrate  an  address  "To  the  Antarctic  on  a  Whaler." 

Children's  Lectures — 

]\Iotion  Picture  Program:  ^Mexico  and  South  America. 

Through  the  Northwest  Passage,  by  Corporal  F.  S.  Farrar,  Royal  Canadian 

Mounted  Police,  Ottawa. 
Indians   of   the   Plains,   by   Douglas   Leechman,   Ph.D.,   National    Museum   of 

Canada,  Ottaw'a. 
Two  Motion  Picture  Programs:  Natural  History  films. 

Let's  Play,  by  Doris  Plewes,  Ph.D.,  Department  of  National  Health,  Ottawa. 
On   Safari   in  Northern  Rhodesia,   by   C.   S.   Lord,  Ph.D.,   Geological   Survej", 

Ottaw'a. 
Exploring  around  Lake  IMistassini,  by  W.   E.  Godfrey,  National   Museum  of 

Canada,  Ottawa. 
A  Live  Program,  arranged  by  Wayne  Robinson,  Provincial  Department  of  Lands 

and  Forests,  Ottawa,  assisted  by  W.  E.  Steele  and  Royal  Baker,  Kemptville. 

Ont.,  R.  Hewans,  Percy  and  Samuel  Headlam,  George  Boyce,  and  Guy  D. 

Martin.  Ottawa. 
A  Drop  of  Water  and  its  Cousins,  by  Alice  E.  Wilson,  Ph.D.,  Ottawa. 
A  Motion  Picture,  Alice  in  Wonderland,  introduced  by  ]Mabcl  Godwin,  National 

]\Iuseum  of  Canada.  Ottawa. 
A  ^lotion  Picture,  Beyond  Bengal. 

The  assistance  of  the  Boy  Scouts.  Sea  Scouts,  and  Commissionaires  on 
Saturday  morning  in  looking  after  the  large  number  of  children  who  come  to 
the  ^luseum  is  greatly  appreciated  by  the  Lecture  Committee. 

Particular  acknowledgment  is  made  of  the  co-operation  of  the  local  press 
in  reporting  the  various  lectures,  and  of  the  Ottawa  Public  Library  in  selecting 
and  providing  lists  of  books  related  to  the  subjects  of  the  lectures  for  supple- 
mentary reading. 

Lecti^re  H.\ll 

The  Lecture  Hall  was  made  available  for  scientific  and  related  meetings 
at  which  lectures  were  given,  and  155  reservations  were  made.  There  was  an 
attendance  of  47.200  at  these  meetings,  and  approximately  388.150  feet  of  film 
and  2,250  lantern  slides  were  shown.  The  Hall  seats  598.  and  has  equipment  for 
showing  35mm.  and  16mm.  films,  and  standard  and  kodachrome  lantern  slides. 

Photogr.aphs 
Photographs  to  illustrate  scientific  publications,  textbooks,  and  magazine 
and  newspaper  articles  were  selected  from  the  large  photographic  collection 
taken  by  officers  of  the  National  Museum  and  the  Geological  Survey.  Requests 
for  these  photographs  were  received  from  England,  the  United  States.  European 
countries,  and  Canada. 

PX'BLIC.\TI0XS 

An  increasing  number  of  educational  institutions  found  ?vluscum  publica- 
tions of  value,  and  encouraged  students  and  others  to  make  full  use  of  this 
material.    Distribution  of  Museum  publications  was  in  excess  of  25,000  copies. 

Visual  Aid.s 

A  great  deal  of  Museum  material  on  anthropolog>-.  biology,  and  other 
phases  of  the  natural  history  of  Canada  went  to  teachers,  students,  and  other 
persons  in  all  parts  of  Canada.  ^lotion  pictures  and  lantern  slides  were  seen  by 
58,316  persons.  This  material  is  loaned  free  of  charge  to  educational  institutions 
in  Canada  except  for  cost  of  transportation  one  way.  Natural  history  specimens 
were  loaned  under  similar  conditions. 
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PUBLICATIONS 

English  Publication 

Bulletin  107.  Come  a  Singing,  by  Marins  Barbeau,  Arthur  Lismer  and 
Arthur  Bourinot. 

DOMINION  OBSERVATORIES 

The  Dominion  Observatories  at  Ottawa  and  Victoria,  B.C.,  perform  the 
dual  functions  of  promoting  knowledge  of  fundamental  science  and  of  providing 
such  essential  national  services  as  depend  upon  precise  astronomical  observations 
and  upon  studies  of  the  earth's  crust  and  atmosphere.  The  scientific  activities 
of  the  Observatory  at  Ottawa  include  the  study  of  precise  star  positions  and  their 
use  in  maintaining  the  time  service  of  Canada;  the  study  of  the  earth's  magnetic 
field,  with  special  reference  to  navigation  and  economic  geology;  the  study  of 
gravity  and  its  relations  to  the  composition  of  the  earth's  crust;  the  study  of  the 
nature  and  effects  of  earthquakes,  and  their  utilization  in  studying  the  earth's 
crustal  structure;  and  the  investigation  of  the  earth's  upper  atmosphere  by  the 
agency  of  meteors.  The  Dominion  Astrophysical  Observatory  at  Victoria  studies 
various  aspects  of  astrophysics,  including  the  temperature  and  other  physical 
characteristics  of  the  stars,  the  motions  of  the  stars,  the  character  of  interstellar 
material,  and  undertakes  investigations  associated  with  the  production  and  radia- 
tion of  stellar  energy. 

DOMINION  OBSERVATORY,  OTTAWA 

The  activities  of  the  Observatory  are  organized  into  five  divisions — Posi- 
tional Astronomy,  Stellar  Physics,  Seismology,  Terrestrial  Magnetism,  and 
Gravity.    Its  scientific  work  is  discussed  under  these  headings. 

Positional  Astronomy. — A  major  function  of  this  division  is  to  maintain 
the  Time  Sers'ice  of  Canada.  Astronomical  observations  for  the  correction  of 
standard  clocks  were  made  on  187  nights,  2,254  separate  star  transits  being 
observed.  The  transits  were  made  with  a  three-inch  broken-type  Cooke  transit, 
and  the  star  positions  used  were  from  the  F  K  3  Catalogue  now  employed  by  all 
major  observatories.  Final  clock  corrections  were  interpolated  from  a  smoothed 
curve  of  the  corrections  of  all  the  primary  Observatory  clocks.  These  consist 
of  a  Shortt  Free-Pendulum,  two  Rieflers,  and  a  quartz  crystal  clock,  and  provide 
time  sufficiently  accurate  for  most  present  purposes.  However  the  increasing 
need  of  scientific  institutions  for  more  accurate  subdivision  of  time  units  makes 
an  additional  crystal  clock  highly  desirable. 

Considerable  attention  was  devoted  to  distributing  accurate  time  signals  to 
all  parts  of  Canada.  The  radio  broadcasting  station  CHU  formerly  located  in 
the  Observatory  building  was  operated  at  Greenbank  Road,  12  miles  west  of 
Ottawa,  by  arrangement  with  the  Department  of  Transport.  The  broadcast 
frequencies  are  3.330,  7,335,  and  14,670  kc.  and  the  power  of  the  station  was 
increased  by  a  factor  of  seven  to  350  watts.  Seconds  time  signals  suitably  coded 
for  identification  are  continuously  broadcast  24  hours  a  day  over  this  station. 
Reports  from  Canadian  surveyors  and  signals  stations  indicate  clear  reception 
as  far  away  as  the  Pacific  Coast  and  the  delta  of  the  Mackenzie  in  Canada, 
and  numerous  letters  from  other' countries  indicate  that  use  is  being  made  of 
the  signals  over  large  areas  of  the  United  States  and  even  in  some  parts  of 
South  America. 
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In  addition  to  the  continuous  broadcasts,  time  signals  are  relayed  through 
the  Department  of  National  Defence  to  the  Halifax  Station  CFH,  where  they  are 
broadcast  twice  daily  for  shipping  in  the  western  Atlantic.  Similar  signals  are 
relayed  to  the  Department  of  Transport  Station  VAP  at  Churchill  where  daily 
five-minute  broadcasts  are  made  for  sea  and  air  navigators  in  the  Hudson  Bay 
area. 

Other  outlets  may  be  enumerated  as  follows:  the  daily  broadcast  at  1  p.m. 
E.S.T.  over  the  C.B.C.  network;  continuous  wire  service  to  the  C.B.C.  network, 
the  two  major  railway  companies,  and  the  National  Research  Council;  a  five- 
minute  daily  broadcast  over  the  Department  of  Transport  station  VAA  at  11,990 
kc,  beamed  to  signals  stations  in  the  Northwest  Territories;  and  special  signals 
for  survey  parties  from  June  to  October  from  7  p.m.  to  5  a.m.  E.S.T.  over  VAA. 

Foreign  time  signals  were  received  daily  from  WWV  and  NSS  (U.S.  Bureau 
of  Standards)  and  a  few  from  GBR  Rugby,  England.  Reception  times  of  these 
signals  and  the  final  values  of  the  observ^ed  clock  corrections  are  published 
bi-monthly  and  exchanged  with  other  observatories. 

The  750  electrically-driven  clocks  in  Ottawa  Government  buildings,  many 
of  them  automatically  synchronized  from  the  Observatory,  were  maintained. 
Observatory  clocks,  watches,  and  other  timing  mechanisms  were  kept  in  repair, 
and  many  time  pieces  for  other  Government  offices  were  overhauled. 

A  series  of  multivibrator  units  controlled  by  the  1.000-cycle  crystal  clock 
were  constructed  to  provide  a  60-cycle  power  supply.  This  operated  satisfac- 
torily and  it  was  fitted  with  a  60-cycle  Bodine  motor  to  take  the  place  of  the 
weight  drive  on  the  printing  chronograph. 

A  gear  train  for  converting  mean  to  sidereal  time  was  constructed  and  fitted 
with  a  synchronous  motor  drive  and  electrical  contacts.  This  will  be  incor- 
porated in  the  time  service,  mainly  to  compare  the  rates  of  the  Observatory's 
own  clocks  with  those  of  other  observatories. 

Meridian  Circle  observations  were  made  on  66  nights,  during  which  2,130 
obsei'vations  were  obtained  and  130  sets  of  instrumental  constants  were  taken. 

A  stand-by  power  plant  of  20,000  watts  was  purchased  and  will  be  installed 
in  such  a  manner  as  to  take  over  automatically  and  maintain  the  time  service 
units  in  case  of  failure  of  the  city  power. 

Stellar  Physics. — Major  work  was  concerned  with  a  study  of  the  upper  atmos- 
phere b}^  the  methods  of  meteoric  astronomy-,  with  various  aspects  of  the  study 
of  stellar  spectra;  wùth  observations  of  eniptions  on  the  surface  of  the  sun; 
and  with  investigations  of  the  motions  of  interstellar  material. 

Progress  was  made  with  plans  for  the  international  program  of  meteor 
photography  for  studying  the  upper  atmosphere.  This  project  is  sponsored  in 
Canada  jointly  by  the  Royal  Canadian  Air  Force  and  the  Department  of  Mines 
and  Resources,  in  co-operation  with  the  Harvard  Observatory  and  the  Massa- 
chusetts Institute  of  Technology.  Suitable  camera  sites  for  the  Canadian  stations 
were  selected  at  Meanook  and  Newbrook.  Alberta,  and  the  necessary  land  was 
purchased.  Detailed  plans  for  the  two  meteor  observatory  buildings  were  com- 
pleted and  items  of  necessary  equipment  were  purchased.  There  will  be  some 
delay  in  beginning  observations  because  of  difficulty  in  finding  adequate  optical 
glass  for  the  lenses  of  the  main  meteor  cameras.  These  cameras  will  be  faster 
than  any  at  present  in  existence  and  are  being  designed  and  constructed  in  the 
United  States. 

An  important  advance  in  the  observational  technique  of  meteor  study  was 
made  by  combining  radar  observations  with  the  photographic  and  visual  work 
carried  out  previously.  In  August,  1947,  a  co-operative  program  of  meteor  study 
was  initiated  by  the  Dominion  Observatory  and  the  National  Research  Council. 
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Successful  observations  were  carried  out  in  August  and  December,  1947,  during 
which  time  24,000  radar  meteor  records,  1,700  visual  meteor  plots,  and  45  meteor 
photographs  were  secured.  Preliminary  results  were  published  in  '"Nature",  and 
more  detailed  papers  are  under  preparation,  indicatmg  that  this  observational 
method  gives  promise  of  being  a  powerful  tool  in  the  study  of  the  structure  of 
the  ionosphere  and  the  physical  nature  of  meteors. 

In  continuing  a  study  of  the  wave  lengths  and  line  intensities  of  the 
interesting  emission  line  star  H.D.  190073,  219  stellar  wave  lengths  were  measured 
with  probable  identihcations  of  all  but  14  lines.  In  this  study,  use  was  made  of 
low  and  high  dispersion  spectrograms  obtained  at  Victoria.  The  intensities  of  all 
lines  were  measured  and  a  series  of  representative  line  profiles  were  studied  from 
the  point  of  view  of  interpreting  the  emission  features.  Interesting  results  of 
the  study  of  profiles  from  high  dispersion  plates  include  the  discovery  that  the 
lines  of  Fel  and  Fell  are  composite,  consisting  of  absorption  superimposed  upon 
emission. 

A  series  of  692  stellar  spectrograms  measured  for  the  velocity  of  inter- 
stellar sodium  and  calcium  yielded  the  interstellar  velocity  for  110  stars. 

Preliminary  tests  were  conducted  in  connection  with  a  projected  new  por- 
gram  of  measurement  of  stellar  temperatures. 

A  theoretical  investigation  was  made  into  the  forces  responsible  for  ejecting 
atoms  from  the  surfaces  of  stars,  and  the  photoelectric  temperatures  of  52 
stars  of  P  Cygni  stars  were  studied. 

Seismology. — Eight  hundred  and  forty  seven  earthquakes  were  recorded  at 
stations  of  the  Canadian  network.  All  major  shocks  were  reported  to  the  press 
and  to  Science  Service  at  Washington,  D.C.  Registration  of  local  shocks  was 
reported  monthly  to  Weston  for  inclusion  in  the  Bulletin  of  the  Northeastern 
Seismological  Association. 

The  long  period  seismograph  installations  for  recording  distant  earth- 
quakes were  in  continuous  operation  at  Victoria,  Saskatoon,  Ottawa,  Seven 
Falls,  and  Halifax.  In  addition,  short-period  instruments  were  operated  at 
Ottawa,  Shawinigan  Falls,  and  Seven  Falls. 

A  seismic  survey  of  the  Precambrian  Shield  was  started  early  in  June,  1947. 
A  control  station  was  established  at  Kirkland  Lake,  Ontario,  equipped  with  a 
vertical  component  Sprengnether  seismograph.  A  second  station  was  set  up  at 
Dane  about  five  miles  from  the  control  station.  At  the  close  of  field  operations, 
stations  were  set  up  at  Temiskaming  and  Ville  Marie  in  Quebec,  and  both  were 
supplied  with  three  component  Sprengnether  seismographs.  These  stations, 
together  with  the  Ottawa  and  Quebec  stations,  form  a  network  for  the  registra- 
tion of  rockbursts  in  the  Lake  Shore  gold  mine  in  Kirkland  Lake.  The  energy 
release  from  the  rockbursts  will  be  used  in  establishing  a  set  of  travel  times  as 
a  basis  of  the  survey. 

All  Canadian  registrations  were  regularly  reported  in  a  monthly  bulletin. 
Reports  on  the  records  obtained  at  the  two  Quebec  stations  were  distributed 
monthly  to  the  offices  of  the  co-operating  agencies.  The  Bibliography  of  Seis- 
mology was  continued  in  a  semi-annual  publication. 

Terrestrial  Magnetism. — In  co-operation  with  the  R.C.A.F.,  a  major  effort 
was  made  to  extend  the  network  of  magnetic  stations  in  the  Arctic  in  an  attempt 
to  locate  the  North  Magnetic  Pole  more-  accurately.  Ten  stations  were  estab- 
lished in  the  area  between  latitude  62*5  and  73-7  degrees  and  longitudes  92-5 
and  114-5  degrees,  several  of  them  being  quite  close  to  the  estimated  position  of 
the  magnetic  pole.  Nine  stations  were  established  in  the  region  of  the  Eastern 
Arctic  between  latitudes  72-7  and  80  degrees  and  longitudes  73*9  and  100*7 
degrees.    Transportation  was  provided  by  a  United  States  Navy  icebreaker. 
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Observations  in  these  two  areas,  combined  with  those  made  during  Arctic 
expeditions  of  1945  and  1946,  indicate  that  the  North  ^Magnetic  Pole  is  located 
in  the  northern  part  of  Prince  of  Wales  Island,  approximately  200  miles  north- 
west of  the  point  located  by  Ross  in  1831. 

Seventeen  magnetic  observations  were  made  in  the  areas  between  latitudes 
42  and  48  degrees  and  longitudes  69  and  83  degrees.  In  Northern  Canada.  40Ô 
declination  observations  from  73  localities  were  received  from  the  Geodetic 
Service. 

Considerable  attention  was  given  to  developing  field  instruments  betier 
suited  to  specific  investigation  than  the  Division's  standard  types  of  magnetic 
instruments.  Two  Gurley  transits  with  circular  compasses  were  modified  so  that 
horizontal  intensity  as  well  as  declination  could  be  measured.  These  were 
required  for  rapid  reconnaissance  work  in  investigating  magnetic  anomalies. 
A  universal  electrical  induction  type  magnetometer  for  absolute  measurements, 
designed  and  constructed  at  the  Observatory^  performed  satisfactorily  when 
rigidly  tested  in  the  environs  of  the  North  Magnetic  Pole.  It  was  later  equipped 
to  act  as  either  an  absolute  instrument  or  a  continuous  recording  variometer. 

A  temporary  magnetic  observatory  was  established  at  Baker  Lake,  North- 
west Territories,  and  plans  were  advanced  to  establish  an  observatory  at  Reso- 
lute Bay,  Cornwallis  Island. 

Photostats  of  all  Agincourt  magnetograms  were  made  available  to  the 
National  Research  Council  and  to  six  geophysical  prospecting  companies. 
Tabulations  of  K-indices  for  each  month  for  Agincourt  and  ]\Ieanook  were 
sent  to  the  Carnegie  Institution  and  the  Bureau  of  Standards,  Washington,  and 
to  an  aerial  prospecting  company  in  Canada. 

Gravity.— With  the  aid  of  new  type-s  of  gravity  meters,  which  greatly 
increase  speed  and  accuracy,  a  considerable  extension  was  made  of  the  network 
of  Canadian  gravity  stations.  ]\Iore  than  1,600  gravity  stations  were  established 
in  a  region  extending  from  the  Maritime  Provinces  to  the  Rocky  Mountains.  At 
most  of  the  stations  occupied,  vertical  magnetic  force  as  well  as  gravity  was 
measured. 

Two  field  parties  were  engaged  in  combined  gravity  and  magnetic  observa- 
tions. One  of  these  operated  with  a  Mott  Smith  gravimeter  and  an  Askania 
vertical  magnetometer.  This  party,  in  charge  of  A.  H.  Miller,  took  observa- 
tions across  Canada  between  Amherst,  Nova  Scotia,  and  Jasper,  Alberta. 

It  established  networks  in  southern  New  Brunswick  to  fill  in  gaps  in  the 
previous  work,  and  to  investigate  further  the  relation  between  geophysical 
results  and  geology  as  revealed  by  recent  study  and  investigation.  Networks 
were  also  established  in  the  mining  areas  of  northern  Ontario  and  western 
Quebec.  At  North  Battleford,  Saskatchewan,  this  party  took  north-south  obser- 
vations for  a  distance  of  60  miles  through  Hamelin,  where  a  large  deflection  of  the 
vertical  had  been  observed  by  the  Geodetic  Survey.  Its  traverse  west  across  the 
Prairies  followed  route  4  in  Manitoba  between  Portage  la  Prairie  and  Russell, 
and  route  14  from  there  on  into  Saskatchewan  through  Yorkton  to  Saskatoon. 
It  then  followed  route  5  through  North  Battleford  to  Lloydminster;  and  went 
from  there  bv  routes  16  and  15  through  Vermilion,  Vegreville,  and  Fort 
Saskatchewan!  to  Edmonton,  Edson,  and  Jasper.  Return  was  made  from  Edmon- 
ton through  Leduc  to  AVetaskiwin,  and  thence  by  route  13  through  Camrose, 
Hardisty,  and  Provost,  to  :\Iacklin  in  Saskatchewan;  and  from  there  by  route 
14  through  Unity,  Wilkie.  and  Biggar,  to  Saskatoon.  The  traverse  continued  by 
routes  11,  33,  and  47  through  Regina  and  Stoughton  to  Estevan.  and  followed 
closelv  along  the  International  Boundary  through  Gainsborough  by  route  18  in 
Saskatchewan,  and  by  route  24  to  Melita  in  Manitoba;  and  thence  through  Delo- 
raine,  Crystal  City,^  and  Morden,  by  route  3  to  Winnipeg.  More  than  one 
thousand  determinations  were  made  with  the  ^lott  Smith  gravimeter. 
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A  second  party,  in  charge  of  M.  J.  S.  Innes,  observed  670  stations  with  a 
gravimeter  hired  from  the  North  American  Geophysical  Company  of  Houston, 
Texas.  Two  hmidred  and  thirteen  of  these  stations  were  established  in  north- 
western Ontario,  northern  Manitoba,  and  Saskatchewan  between  latitudes  50 
and  58  degrees  north  and  longitudes  92  and  108  degrees  west,  covering  an  area 
of  185,000  square  miles  within  the  Canadian  Shield.  Traverses  were  also  made 
along  the  railways  between  Cochrane  and  James  Bay  in  Ontario,  and  between 
The  Pas  and  Churchill  in  Manitoba. 

Observations  were  taken  with  a  vertical  magnetometer  at  all  gravity 
stations  established  by  the  two  parties,  except  the  two  rail  traverses  in  Ontario 
and  Manitoba,  and  approximately  400  stations  in  New  Brunswick,  where  a  con- 
siderable part  of  the  area  had  been  covered  previously  with  the  magnetometer. 
Absolute  determination  of  horizontal  magnetic  intensity,  declination,  and  dij) 
was  made  at  16  base  stations  established  by  the  airborne  survey  in  the  Canadian 
Shield. 

A  test  of  the  applicability  of  the  gravity  and  magnetic  methods  to  the 
location  and  delineation  of  mineral  deposits  was  also  made  apparently  with 
favourable  results.  This  was  done  by  establishing  220  stations  with  a  gravimeter 
and  vertical  magnetometer  over  the  East  Sullivan  sulphide  ore  body  at  Val 
d'Or,  Quebec. 

One  of  the  most  remarkable  magnetic  anomalies  encountered  in  many  years 
was  that  observed  in  the  vertical  magnetic  intensity  along  Highway  4  between 
Gladstone,  Neepawa,  and  Minnedosa,  a  distance  of  40  miles.  The  largest  anomaly, 
about  6  miles  east  of  Neepawa,  was  estimated  to  exceed  10,000  gammas  and  could 
not  be  accurately  determined  with  the  magnetometer,  as  it  exceeded  the  normal 
range  of  the  instrument  employing  the  largest  auxiliary  magnet.  Gravity 
anomalies  along  the  profile,  although  not  so  marked,  indicate  a  correlation  with 
the  magnetic  results,  suggesting  that  the  cause  of  the  anomaly  is  heavy  magnetic 
rock. 

General 

The  Dominion  Observatory  was  represented  at  meetings  of  the  Royal 
Society  of  Canada,  the  American  Association  for  the  Advancement  of  Science,  the 
American  Astronomical  Society,  and  at  a  meeting  of  the  Directors  of  the 
Seismological  Society  of  America  in  San  Francisco. 

Scientific  papers  on  a  wide  range  of  topics  were  published  and  several 
scientific  lectures  were  given. 

Alterations  to  the  machine  shop,  doubling  its  size,  and  modernizing  of  the 
interior,  were  nearing  completion.  Substantial  additions  were  made  to  equipment 
of  the  machine  shop  and  carpenter  shop. 

All  the  lower  rooms  and  some  in  the  first  floor  of  the  Observatory  residence 
were  renovated  and  a  temporary  garage  was  built  by  the  Department  of  Public- 
Works.  A  number  of  rooms  in  the  Observatory  building  were  also  redecorated. 
General  plans  for  completing  renovations  to  these  buildings  were  drawn  up. 

DOMINION  ASTROPHYSICAL  OBSERVATORY,  VICTORIA,  B.C. 

ASTROPHYSICAL  RESEARCHES 

The  Carbon  Stars  (R-  and  N-types). — In  studies  of  the  spectra  of  these 
stars,  several  important  advances  were  made.  The  first  concerns  the  main  and 
isotopic  molecular  bands  of  the  Swan  system  of  carbon  and  the  result  is  of 
importance  in  certain  aspects  of  nuclear  physics  and  may  lead  to  more  definite 
knowledge  concerning  stellar  structure.  The  bands  were  measured  in  the  spectra 
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of  21   R  stars  and  the  ratio  of  abundance  C12  was  derived.    This  ratio  is 

CÎ3 
50  in  three  objects,  thus  approaching  the  terrestrial  value,  but  in  twelve  other 
stars  a  fairly  uniform  ratio  of  about  3  is  found. 

The  second  research  leads  to  a  determination  of  the  excitation  temperatures 
of  three  R-type  stars  from  band  absorption  of  C2,  CH,  and  CN.  The  final  results 
are  in  good  agreement  with  colorimetric  data. 

A  third  development  is  the  photographing  of  the  spectra  of  N-type  stars  to 
the  shortward  size  of  À4,200.  New  unidentified  bands  were  found,  possibly  indi- 
cating the  existence  of  polyatomic  molecules  in  stellar  atmospheres. 

Solar  Type  Stars. — The  study  of  line  intensities  was  continued  with  the 
highest  possible  dispersion.  Many  faint  features  were  measured  in  the  spectrum 
of  aPersei,  indicating  the  existence  of  spectra  not  previously  associated  with 
F  stars.  Interesting  deviations  from  other  solar  curves  of  growth  were  found  in 
a  study  of  the  lines  of  vanadium  in  the  solar  spectrum,  made  in  collaboration 
with  Dr.  R.  B.  King  of  the  Mount  Wilson  Observatory. 

A  study  of  the  spectrum  of  eAurigae,  a  supergiant  star,  shows  very  broad 
lines.  A  study  of  this  effect  was  made.  Diluted  radiation  effects  may  explain 
certain  anomalies  in  the  behaviour  of  normal  metastable  lines  of  neutral  iron. 

Further  valuable  knowledge  on  the  structure  of  stellar  atmospheres  and  the 
transfer  of  radiation  through  them  was  acquired  in  the  detailed  study  of  line 
intensities. 

Rotational  Velocities  of  B-type  Stars. — In  a  study  of  the  spectral  line  shapes 
in  stars  of  the  Pleiades  Cluster,  the  rotational  velocities  of  the  B-type  stars  were 
measured  and  those  of  other  types  were  estimated.  The  distribution  of  velocities 
was  analysed  statistically,  showing  that  a  random  distribution  is  probable. 

Line  Intensities  in  0-type  Stars. — The  results  of  a  completed  study  of 
measured  line-intensities  in  a  selected  list  of  0  stars  show  certain  new  features 
of  the  variation  of  line  intensity  with  temperature.  Spectral-Class  criteria  are 
found  and  luminosity  effects  are  very  small.  A  temperature  scale  for  the  absorp- 
tion-line 0  stars  is  derived,  calling  for  a  downward  revision  of  the  previously 
accepted  values. 

Spectrophotometric  Gradients. — Derivation  of  gradients  for  a  number  of 
Wolf-Rayet,  0,  and  B  stars  was  completed.  Interstellar  reddening  was  so 
irregular  that  individual  gradients  could  not  be  derived.  Mean  colour  tempera- 
tures were  calculated  and  the  relationships  of  gradients  to  colour  excess  and 
interstellar  absorption  were  studied. 

Galactic  Star  Clusters. — Preliminary  results  of  a  study  of  spectral  types  in 
galactic  star  clusters  indicate  important  revisions  in  spectral  type  over  those 
previously  accepted  on  the  basis  of  quite  low-dispersion  spectrograms.  In 
particular,  it  seems  that  the  number  of  known  0-type  stars  will  be  increased 
substantially. 

Line  Intensities  in  B  Class  Spectra. — Continuation  of  measuring  line  inten- 
sities in  the  spectra  of  class  B  produced  an  improved  basis  for  classifying 
B-type  spectra.  It  gives  promise  of  providing  a  reliable  method  of  determining 
absolute  magnitudes  from  spectroscopic  measures.  A  test  of  the  method  was  made 
upon  members  of  the  Pleiades  cluster  with  satisfactory  results. 

Radial  Velocity  Work 

Approximately  600  spectrograms  were  measured  for  radial  velocity.  These 
were  largely  observations  of  spectroscopic  binaries  and  spectra  suitable  for 
determining   effective   wave-lengths.    Some   spectra    on   the    extensive   B-type 
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program  were  also  measured.  Two  significant  developments  in  radial-velocity 
work  were  nearing  completion,  namely,  the  projection  Comparator  discussed 
above,  and  the  derivation  of  revised  wave-lengths  for  spectra  of  classes  Aq  to  Kg 
with  high,  moderate,  and  low  dispersion.  It  is  anticipated  that,  as  a  result, 
radial  velocity  measurements  will  receive  a  great  impetus  in  the  coming  years. 
The  wave-length  revision  attempts  to  place  all  radial  velocities  upon  a 
common  dynamic  basis  so  that  systematic  differences  will  be  eliminated  between 
different  dispersions  and  over  various  spectral  types.  Extended  and  detailed 
studies  utilizing  measurements  made  upon  several  hundred  spectrograms  were 
completed,  and  new  tabular  forms  were  computed.  The  solar-type  spectra  with 
low  dispersion  were  revised. 

Double  Stars 

In  the  research  on  spectroscopic  binaries  less  emphasis  was  placed  upon 
purely  orbital  studies.  Six  new  systems  exhibiting  two  spectra  were  discovered. 
H.D.  No.  47732,  47755,  193611,  215835  were  found  to  be  massive  early-type 
binary  systems  and  H.D.  171978  to  be  a  double-line  binary  of  type  x\3.  The  star 
H.D.  223924  was  found  to  be  a  binary  with  two  spectra.  Orbital  studies  were 
made  upon  the  above  and  were  continued  for  other  binaries,  especially  certain 
eclipsing  systems.  The  final  results  for  a  B-type  system  discovered  at  Victoria, 
H.D.  218066,  were  published.  Intensive  observations  of  the  important  eclipsing 
system  eAurigae  were  instituted. 

The  program  to  determine  Am  for  spectroscopic  systems  showing  two 
spectra  was  continued,  and  observations  were  completed.  Final  results  of  the 
analysis  of  the  spectrograms  are  expected  to  be  issued  during  1948-49. 

Observatory  Telescope 

Use  of  the  telescope  was  devoted  exclusively  to  stellar  spectroscopy.  High 
dispersion  work  continued  to  be  largely  in  the  field  of  detailed  line-intensity 
studies  in  solar-type  stars.  Most  of  the  telescope  time  was  devoted  to  several 
extensive  programs  for  which  relatively  low  dispersion  is  used.  These  are: 
(a)  the  B-type  stars,  north  of  declination  20  and  between  magnitudes  7-5  and 
9-0;  (b)  the  R-  and  N-type  stars;  (c)  stars  in  the  North  Galactic  Polar  Cap; 
(d)  certain  interesting  binary  systems. 

A  special  weather  forecast  for  the  Observatory,  supplied  daily  by  the 
Meteorological  Service,  was  introduced.  This  is  frequently  of  assistance  in 
planning  the  employment  of  the  telescope  during  the  ensuing  night. 

Seismology 

Seismological  observations  were  continued  regularly  and  records  were 
forwarded  for  anatysis.  Thirty  earthquakes  were  recorded. 

General 

Dr.  F.  J.  Neubauer  of  the  Lick  Observatory  visited  the  Observatory  for  a 
month  and  joined  in  a  study  and  discussion  of  the  problems  of  classifying  the 
B-type  spectra.  Valuable  progress  was  made  toward  future  fundamental  work 
in  the  realm  of  galactic  studies. 

More  than  29,000  persons  visited  the  Observatory,  which  was  open  to  the 
public  every  Saturday  evening  for  two  hours  for  demonstration  of  equipment 
and  observing  with  the  telescope.  Special  addresses  were  given  to  several  of  the 
oriranized  groups  of  visitors.  Astronomical  items  of  popular  interest  were 
furnished  to  the  public  and  press  from  time  to  time. 

Extensive  improvements  to  the  grounds  were  undertaken  by  the  Depart- 
ment of  Public  Works.  A  dense  growth  of  broom  and  underbrush,  long  a  fire- 
hazard,  was  removed.    Footpaths  for  the  convenience  of  the  public  were  being 
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improved.  Exterior  lighting  about  the  dome,  oflSce,  and  residences  was  being 
repaired  and  improved.  The  antiquated  lighting  fixtures  in  the  Dome  were 
replaced  with  modern  illumination. 

Stout  protective  screens  were  installed  outside  the  glass  doors  located  on 
\he  observing  floor  level  to  remove  the  dangerous  hazard  of  unprotected  openings. 

A  camera  that  can  remain  in  position  throughout  the  night  without  inter- 
fering with  the  spectrographic  work  was  designed  and  constructed  in  the  workshop 
for  use  at  the  Cassegrainian  focus.  It  enables  the  use  of  the  great  focal  length 
(108  ft.)  of  the  combination  to  obtain  large-scale  photographs  of  double-stars, 
small  star  groups,  and  planets. 

A  new  projection-measuring  machine  was  designed  and  built.  The  novel 
features  represent  a  substantial  advance  in  the  eflBciency  of  radial-velocity 
measurements.  The  design  of  a  new  spectrograph  was  worked  otit  and  working 
drawings  were  made  and  blue-printed.  The  need  for  the  instrument  is  evident  in 
view  of  the  advance  of  astronomical  techniques  and  the  shifting  emphasis  in 
observational  requirements. 


LANDS   AND   DEVELOPMENT   SERVICES   BRANCH 

R.  A.  GIBSON,  DIRECTOR 

This  Branch  deals  with  business  arising  from  the  local  government  of  the 
Northwest  Territories  and  Yukon,  and  administers  the  land,  mineral,  timber,  and 
related  resources  of  these  territories,  which  comprise  an  area  of  more  than 
1,500.000  square  miles.  It  administers  the  National  Parks  of  Canada,  attends 
tt)  Dominion  interests  in  the  conservation  of  wildlife,  marks  historic  sites 
of  national  importance  and  assists  in  the  encouragement  of  tourist  travel.  It 
plans  and  arranges  for  the  construction  of  public  buildings,  highways,  and 
other  facilities  required  in  the  Northwest  Territories  and  the  Yukon,  in  the 
National  Parks,  and  for  the  Indian  Affairs  Branch  of  the  Department.  It 
maintains  a  bureau  for  the  administration  of  Dominion  lands,  ordnance  lands, 
and  public  lands. 

The  Branch  is  organized  as   follows:  — 

(1)  The    Northwest    Territories    and    Yukon    Services    which    consist    of 
three  units: 

(a)  Yukon  Administration; 

(6)   Administration    of    the    ÎNIackenzic    District    of    the    Northwest 

Territories  ; 
(c)   Arctic  Administration. 

(2)  National  Parks  Service. 

(3)  Dominion  Wildlife  Service. 

(4)  Land  Administration. 

1.5)   Engineering  and  Construction  Division. 

The  established  mining  industries  in  the  Northwest  Territories  and  the  Yukon 
showed  steady  progress  during  the  year  but  prospecting  for  gold  in  the  North- 
west Territories  has  fallen  off.  More  attention  was  devoted  to  prospecting  for 
base  metals.  A  significant  development  was  the  granting  of  a  reservation  of  500 
square  miles  near  Pine  Point  on  the  south  shore  of  Great  Slave  Lake,  North- 
west Territories,  in  order  that  the  Consolidated  ]\Iining  and  Smelting  Company 
of  Canada,  Limited,  and  Ventures.  Limited,  might  undertake  intensive  explora- 
tion involving  considerable  outlay.  The  search  for  radio-active  ores  was 
continued. 

It  is  expected  that  electric  power  from  the  Snare  River  development  will 
become  available  in  the  Yellowknife  field  during  the  autumn  of  1948. 

The  Giant  Yellowknife  Gold  Mines  will  start  production  at  Yellowknife 
in  1948,  and  the  rapid  development  of  this  property  is  assured.  Negus  Mines. 
Limited  has  brought  in  valuable  ore  at  depth.  This  has  greatly  improved  the 
prospects  of  this  and  adjacent  properties. 

Substantial  improvements  have  been  made  in  and  around  Yellowknife 
townsite.  There  is  a  splendid  Public  School  and  a  Red  Cross  Hospital.  There 
are  good  roads  and  the  water  and  sewer  installation  is  nearing  completion.  The 
building  of  homes  and  business  places  is  progressing  as  materials  become  avail- 
able. The  Northern  Transportation  Company  has  sufficient  carrying  capacity 
to  handle  all  M'ater-borne  freight  that  is  being  offered. 

Interest  is  growing  rapidly  in  the  diversified  mineral  resources  of  the 
Yukon  Territory.  The  revival  of  silver-lead  enterprises  in  the  Mayo  district  by 
the  United  Keno  Hill  Mines,  Limited,  has  encouraged  interest  in  the  possibility 
of  mineral  resources  other  than  gold. 
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It  was  necessary  to  restrict  hunting  and  trapping  in  the  Northwest  Terri- 
tories and  Yukon  because  the  supply  of  game  and  fur-bearing  animals  was 
barely  adequate  to  meet  the  economic  needs  of  the  native  population.  In  fact, 
in  some  instances  it  was  necessary  to  assist  the  natives  until  these  resources 
recover  from  the  effects  of  forest  fires  and  other  adverse  influences.  Other 
conservation  measures  have  been  adopted,  and  substantial  progress  was  made 
in  the  organization  of  forest  and  game  protection  services. 

Considerable  attention  was  given  to  the  improvement  of  educational 
facilities  in  the  Northwest  Territories,  particularly  in  the  Mackenzie  District. 
Model  day  school  buildings  are  planned  for  1948  at  the  Hay  River,  Taltson 
River,  Fort  Smith,  and  Fort  Norman  settlements.  These  buildings  will  serve  as 
community  centres  as  well.  The  educational  program  now  includes  the  distribu- 
tion of  films  on  a  regular  monthly  circuit,  and  educational  broadcasts  to  schools 
of  the  Mackenzie  District.  Film  projectors  and  radio  receiving  sets  have  been 
provided  for  school  use.  A  proposed  salary  schedule  for  teachers  in  Government 
positions  has  been  recommended.  The  intention  is  to  recruit  highly  qualified 
teachers  who  also  will  serve  as  welfare  officers. 

Transportation  facilities  are  being  improved  steadily.  It  is  expected  that 
the  Grimshaw-Great  Slave  Lake  all-weather  road  will  be  completed  in  1948. 
The  Alaska  Highway  has  opened  up  considerable  territory.  With  the  lifting  of 
travel  restrictions  on  the  Alaska  Highway,  provisions  were  made  for  an  influx 
of  tourists  to  the  Yukon  Territory  by  this  route.  Further  road  building  in  the 
Yukon  is  planned. 

Scientists  have  been  active  in  the  Northwest  Territories  and  in  the  Yukon, 
studying  the  health  and  welfare  of  the  people,  and  the  mineral,  forest,  and 
wildlife  resources.  Extensive  mapping  has  been  carried  on  and  scientific 
stations  are  being  established  in  the  Arctic  regions. 

Many  interesting  and  encouraging  developments  have  featured  the 
administration  of  National  Parks  in  Canada  during  the  past  year.  A  new  link 
has  been  added  to  this  great  chain  of  national  playgrounds  by  the  gift  from  the 
Province  of  New  Brunswick  of  an  area  of  about  eighty  square  miles  in  Albert 
County,  which  is  of  outstanding  interest  from  a  scenic  and  recreational  stand- 
point. Plans  are  being  made  for  the  substantial  development  of  this  area  during 
the  next  fiscal  year. 

With  increased  appropriations,  it  has  been  possible  for  the  National  Parks 
Service  to  overcome  some  of  the  arrears  of  maintenance  that  accumulated 
during  the  war  years.  Plans  are  well  advanced  for  the  improvement  of  main 
highways  in  the  parks,  for  the  provision  of  additional  camp-grounds,  and  for 
other  facilities  needed  to  supplement  the  available  accommodation,  especially 
for  those  of  low  income.    Additional  recreational  facilities  are  being  provided. 

Travel  to  National  Parks  exceeded  that  of  any  previous  year.  Private 
enterprises  operated  mainly  by  returned  soldier  concessionaires,  have  made 
considerable  progress  in  providing  comfortable  accommodation  for  tourists.  This 
accommodation  is  available  at  reasonable  rates. 

Late  summer  rains  in  the  mountain  parks,  while  protecting  forests  from 
fire,  caused  considerable  discomfort  at  the  camp-grounds  and  made  the  main- 
tenance of  gravel  roads  difficult. 

There  have  been  some  adjustments  in  the  size  of  National  Parks,  but  in 
each  case  the  change  is  considered  to  be  beneficial. 

A  great  deal  of  interest  is  being  shown  in  the  National  Historic  Parks.  In 
all  matters  relating  to  National  Historic  Parks  and  National  Historic  Sites,  the 
administration  has  been  advised  by  the  Historic  Sites  and  Monuments  Board 
of  Canada. 
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The  establishment  of  the  Dominion  Wildlife  Service  has  emphasized  the 
growing  importance  of  the  conservation  and  management  of  Canada's  wildlife 
resources.  This  Division  carries  on  the  administration  of  the  Migratoiy  Birds 
Convention  Act  and  the  Northwest  Territories  Game  and  Fur  Regulations.  It 
advises  the  Northwest  Territories  administration  and  the  National  Parks 
administration  on  wildlife  problems.  It  co-operates  with  other  agencies, 
Dominion  and  Provincial,  interested  in  these  problems. 

Scientific  research  is  carried  on  over  a  wide  field  and  a  yearly  Dominion 
Wildlife  Conference  is  held  at  Ottawa  to  exchange  ideas.  An  important  under- 
taking now  being  organized  is  the  caribou  survey,  in  which  project  the  provinces 
will  provide  some  assistance. 

The  management  and  disposal  of  Ordnance,  Admiralty  and  Public  lands;  the 
registration  of  all  lands  of  the  Crown;  the  adjustment  of  seed  grain,  fodder,  and 
relief  indebtedness  in  certain  provinces,  were  the  principal  functions  of  the  Land 
Registry.  The  newly  created  Lands  Division  assumes  these  responsibilities  and 
in  addition  deals  with  the  administration  of  the  land,  timber,  and  mineral 
resources  of  the  Northwest  Territories  and  the  Yukon. 

Substantial  progress  has  been  made  with  the  revision  and  consolidation  of 
all  regulations  administered  by  the  Branch. 

The  Engineering  and  Construction  Division  is  responsible  for  the  greatly 
increased  program  of  construction  that  has  been  planned  and  for  making  arrange- 
ments to  engage  contractors.  Difficulty  has  been  experienced  in  recruiting 
trained  engineers  and  architects.  Consequently  it  has  been  necessary  to  retain 
the  services  of  a  number  of  professional  men  in  private  practice  so  that  work 
may  be  done  under  proper  supervision.  Work  is  being  carried  on  in  the  National 
Parks,  in  the  Northwest  Territories  and  the  Yukon,  and  for  the  Indian  Affairs 
Branch. 

There  have  been  a  great  many  changes  in  personnel  in  the  Branch  during 
the  past  year.  The  best  wishes  of  the  administration  go  to  those  who  have 
retired  after  many  years  of  faithful  service.  A  hearty  welcome  is  extended  to 
the  new  men  who  have  been  recruited  to  share  the  burden  of  administration. 
Many  are  showing  considerable  promise. 
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NORTHWEST  TERRITORIES 

The  Northwest  Territories  comprise  that  part  of  the  mainland  of  Canada 
lying  north  of  the  Provinces  of  Manitoba,  Saskatchewan,  Alberta,  and  British 
Columbia  and  east  of  Yukon  Territory,  the  islands  in  Hudson  and  James  Bays 
and  in  Hudson  Strait,  including  Ungava  Bay,  and  the  vast  Arctic  Archipelago. 
The  estimated  total  of  land  and  fresh  water  areas  of  the  Northwest  Territories 
is  1,304,903  square  miles.  According  to  the  1941  census,  the  population  of  the 
Territories  was  12,028,  including  2,284  whites,  4,334  Indians,  5,404  Eskimos,  and 
6  others,  chiefly  Asiatics.  An  estimate  of  the  population  made  in  1947  placed 
the  total  at  15,514,  including  5,527  whites,  4,334  Indians,  5,651  Eskimos,  and 
2  Asiatics.  The  increase  in  white  population  is  accounted  for  by  renewed  mining 
activity  in  Mackenzie  District. 

The  Commissioner  of  the  Northwest  Territories  in  Council  has  power  to 
make  ordinances  for  the  government  of  the  Northwest  Territories  relating  to 
subjects  designated  by  the  Governor  in  Council,  under  the  authority  of  the 
Northwest  Territories  Act.    The  seat  of  Government  is  in  Ottawa. 
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Council 

Commissioner   Hugh  L.  Keenleyside 

Deputy  Commissioner Roy  A.  Gibson 

Members  of  Council:  Stuart  T.  Wood 

Robert  A.  Hoey 
John  G.  McNiven 
Louis  de  la  C.  Audette 
Harold  B.  Godwin 
Secretary    James  G.  Wright 

Work  of  Council 

Ten  regular  and  seventeen  special  sessions  of  Council  were  held  during  the 
year.  Assent  was  given  to  the  following  ordinances  and  amendments:  Local 
Administrative  District  Ordinance;  Territorial  Liquor  Ordinance;  Legal  Profes- 
sion Ordinance;  Ordinance  to  Prevent  Pollution  of  Running  Streams;  Miner's 
Lien  Ordinance;  an  Ordinance  to  repeal  the  Benevolence  Society  Ordinance;  an 
Ordinance  to  repeal  the  Succession  Duties  Ordinance;  Vital  Statistics  Ordinance; 
Sanitary  Control  Amendment  Ordinance;  Motion  Picture  Ordinance;  and  Lord's 
Day  Ordinance.    In  addition,  a  number  of  obsolete  Ordinances  were  repealed. 

During  the  year,  matters  of  policy  were  discussed  in  connection  with  the 
Eastern  Arctic  Patrol;  Eskimo  relief  in  the  Eastern  Arctic;  scientific  work  by 
the  Department  of  Fisheries  in  the  Arctic;  postal  service;  legal  control;  work- 
men's compensation;  development  of  northern  agriculture;  education;  Northw^est 
Game  Act  and  Regulations;  radio  reception  in  the  Northwest  Territories;  forest 
fire  protection;  old  age  pensions  for  the  Northwest  Territories;  creation  of  a 
Northwest  Territories  Power  Commission;  motion  picture  of  Yellowknife; 
various  recreation  projects  at  Yellowknife;  oil  transportation  costs;  air  passenger 
rates  in  Northwest  Territories;  caribou  survey;  labour  conditions;  the  Yellow- 
knife Hospital;  the  reindeer  project;  taxation;  co-operatives  and  credit  unions  in 
the  Northwest  Territories;  Family  Allowances;  assistance  to  various  organizations 
interested  in  northern  development  and  resources  generally. 

Dr.  H.  L.  Keenleyside  attended  his  first  meeting  of  Council  in  his  capacity  as 
Commissioner  of  the  Northwest  Territories  on  April  15,  1947. 

Hospitals 

Thirteen  hospitals  were  operated  in  the  Northwest  Territories  during  the 
year.  9  by  missions  of  the  Roman  Catholic  Church  and  the  Church  of  England 
in  Canada,  2  by  mining  companies  at  Yellowknife  and  Port  Radium,  and  one  by 
private  enterprise  at  Norman  Wells.  A  new  modern  hospital  was  opened  at 
Yellowknife  by  the  Canadian  Red  Cross  Societj". 

The  mission  hospitals  are  situated  at  Fort  Smith,  Fort  Resolution,  Hay 
River  (sick  bay).  Fort  Simpson,  Aklavik  (two),  Rae,  Chesterfield,  and 
Pangnirtung.  The  Northwest  Territories  Administration  paid  the  mission  hospi- 
tals $4.50  per  diem  for  the  care  of  indigent  whites  and  half-breeds  who  were 
admitted  on  the  recommendation  of  the  resident  medical  officer.  The  aged  and 
infirm  are  cared  for  in  industrial  homes  operated  in  conjunction  with  the  mission 
hospitals  at  Aklavik,  Chesterfield,  and  Pangnirtung.  These  inmates  were  also 
admitted  on  the  recommendation  of  the  Government  medical  officer,  and  the 
missions  received  $400  per  annum  for  their  care  and  maintenance. 

During  the  year,  $24,952.50  was  expended  for  the  care  of  destitute  patients 
in  tlie  hospitals,  representing  6,901  days  of  treatment.  The  industrial  homes 
accommodated  an  average  of  22  patients  at  a  cost  of  $7,996.94. 
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Indigent  patients  from  the  Northwest  Territories  in  provincial  institutions 
were  treated  7,191  days  at  a  cost  of  $18,441.91.  Of  this,  2,923  days  treatment 
were  given  to  tuberculosis  patients  in  the  Charles  Camsell  Indian  Hospital, 
Exlmonton,  Alberta,  and  2,700  days  treatment  were  given  to  insane  person-^  in 
the  Provincial  Mental  Hospital,  Ponoka,  Alberta. 

The  Department  of  National  Health  and  Welfare  is  responsible  for  the 
hospitalization  of  Indians  and  Eskimos. 

Schools 

Residential  and  day  schools  in  the  Northwest  Territories  are  operated  l)y 
the  Church  of  England  and  the  Roman  Catholic  Missions.  The  residential  schools 
are  located  at  Fort  Resolution,  Fort  Providence,  and  Aklavik  (two),  and  the 
mission  day  schools  are  located  in  the  i)rincipal  settlements.  Owing  to  the 
nomadic  tendency  of  the  natives,  some  of  the  day  schools  in  the  outlying  areas 
are  operated  only  when  the  natives  are  in  the  vicinity.  During  the  year.  369 
pupils  attended  the  residential  schools  and  564  pupils  attended  the  day  schools. 
The  public  schools  operated  at  Fort  Smith  and  Yellowknife  were  attended  by 
205  pupils. 

Grants  totalling  $55,928.94  were  paid  for  the  maintenance  of  indigent 
children  in  the  residential  schools,  .\dequate  quantities  of  school  supplie>  and 
equipment  were  provided. 

The  Northwest  Territories  Administration  is  responsible  for  the  welfare 
of  all  Eskimos,  and  arrangements  have  been  made  for  the  maintenance  of  a 
number  of  destitute  children  in  the  residential  schools  at  Fort  George,  Quebec, 
and  Moose  Factory,  Ontario.  School  supplies  were  also  furnished  to  a  number 
of  mission  schools  operated  within  Eskimo  territory  of  the  Province  of  Quebec. 
The  above  figures  do  not  include  accounts  paid  by  the  Indian  Affairs  Branch  for 
the  maintenance  of  Indian  children. 

There  is  no  phase  of  the  work  of  the  Lands  and  Development  Services 
Branch  in  which  a  healthier  growth  can  be  noticed  than  in  education.  In  Decem- 
ber, 1947,.  a  modern  8-roora  public  school  building  was  completed  at  Yellow- 
knife  to  serve  the  interest  and  activities  of  this  vigorous,  growing  community. 
In  addition,  a  new  Territorial  Day  School  was  built  at  Port  Brabant  for  the 
residents  of  that  area.  It  is  planned  to  erect  several  new  day  schools  in  the 
near  future. 

The  Northwest  Territories  Administration  has  established  scholarship 
awards  and  tuition  grants  for  the  assistance  of  worthy  students  residing  in  the 
Territories.  Manual  training  equipment  and  supplies  have  been  provided  to  the 
residential  schools  to  assist  them  in  initiating  manual  training  instruction. 

Shipments  of  films  are  being  made  on  a  monthly  basis  to  seven  settlements 
in  tlie  Mackenzie  District.  A  new  service,  introduced  in  1947,  was  the  re-broad- 
cast over  radio  station  CHAK  at  Aklavik  of  the  school  broadcast  program 
specially  prepared  by  the  Canadian  Broadcasting  Corporation  for  audiences  of 
school  children  across  Canada.  Correspondence  courses  are  available  free  of 
charge  to  all  children  residing  in  the  Northwest  Territories.  Plans  arc  under  way 
for  the  establishment  of  Government  positions  and  the  provision  of  suj-jerannua- 
tion  benefits  for  all  teachers  employed  in  day  schools. 

All  schools  operated  in  the  Northwest  Territories  are  inspected  periodically 
by  J.  W.  IMcKinnon,  Inspector  of  Schools,  for  the  purpose  of  raising  instructional 
standards. 

Admixistratiox 

The  Lands  and  Development  Services  Branch  is  responsible  for  the  adminis- 
tration of  the  various  acts,  ordinances,  and  regulations  pertaining  to  the  North- 
west Territories.    To  facilitate  departmental  administration,  there  is  a  Chief  of 
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the  Arctic  Division  and  a  Chief  of  the  Mackenzie  Division.  A  District  Agent  is 
stationed  at  Fort  Smith,  K.W.T.,  and  this  officer  also  serves  as  Superintendent 
of  Wood  Buffalo  Park.  The  District  Agent  is  also  Agent  of  Dominion  Lands, 
Crown  Timber  Agent,  Mining  Recorder,  Stipendiary  Magistrate  and  Marriage 
Commissioner.  The  Sheriff  of  the  Northwest  Territories  is  also  located  at 
Fort  Smith.  The  Mining  Recorder,  Agent  of  Dominion  Lands,  and  Crown  Timber 
Agent  for  the  Yellowknife  District,  which  includes  what  was  formerly  known  as 
the  Great  Bear  Lake  Mining  District,  is  situated  at  Yellowknife.  The  Mining 
Recorder  for  unorganized  districts  is  located  at  Ottawa,  and  sub-mining  recorders 
are  also  located  at  Ottawa,  Edmonton,  Fort  Simpson,  Fort  Norman,  Aklavik, 
Coppermine,  and  Port  Radium. 

Medical  Officers 

Under  the  provisions  of  Order  in  Council  (P.C.  6495)  of  October  12,  1945, 
the  control  and  supervision  of  that  part  of  the  Public  Service  administering  the 
medical  care  and  hospitalization  of  the  native  population,  Indians  and  Eskimos, 
together  with  the  staff  employed,  equipment,  and  other  physical  assets  used 
in  connection  therewith,  were  transferred  from  the  Department  of  Mines  and 
Resources  t-o  the  Department  of  National  Health  and  Welfare,  effective 
November  1,  1945. 

Although  the  medical  staff  of  the  Department  of  Mines  and  Resources  was 
absorbed  by  the  Department  of  National  Health  and  Welfare,  the  Government 
medical  officers  in  the  Territories  continue  to  represent  the  Department  of  Mines 
and  Resources  in  the  administration  of  public  health  and  other  related  ordinances, 
and  also  in  connection  with  the  health  of  all  residents  of  the  Territories  other 
than  Indians  and  Eskimos.  All  doctors  have  been  appointed  coroners  and  medical 
health  officers  under  provisions  of  the  Public  Health  Ordinance.  Some  of  the 
doctors  patrol  outlying  areas,  and  all  make  use  of  the  Northwest  Territories 
radio  system  in  prescribing  for  those  who  are  unable  to  obtain  treatment  at 
the  medical  centre. 

Law  and  Order 

Law  and  order  in  the  Territories  is  maintained  by  the  Royal  Canadian 
Mounted  Police.  Detachments  are  stationed  at  the  more  important  settlements 
and  extensive  patrols  are  made  to  outlying  areas.  To  facilitate  the  administra- 
tion of  justice,  four  Stipendiary  Magistrates  and  several  Justices  of  the  Peace 
have  been  appointed. 

Eastern  Arctic  Patrol 

The  annual  Eastern  Arctic  Patrol  sailed  in  the  R.M.S.  Nascopie  from 
Montreal  July  5,  and  after  calling  at  Lake  Harbour,  Sugluk,  and  Wolstenholme, 
the  ship  was  wrecked  on  a  submerged  reef,  6  miles  off  Cape  Dorset  Harbour, 
July  21.  Passengers  and  crew  were  put  ashore  at  Cape  Dorset  where  they  were 
picked  up  one  week  later  by  the  Department  of  Transport  icebreaker 
N.  B.  McLean  and  carried  to  Churchill. 

All  mail  and  most  of  the  important  records  were  salvaged,  but  all  Govern- 
ment freight  on  board  as  well  as  most  of  the  personal  effects  of  the  passengers 
were  lost.  In  this  connection,  special  mention  must  be  made  of  the  work  of 
Inspector  A.  W.  Parsons,  Royal  Canadian  Mounted  Police;  R.  Hadden,  Post 
Office  Department,  and  Alexander  Stevenson,  Department  of  Mines  and 
Resources,  in  salvaging  mail  and  valuable  records  from  the  wrecked  vessel 
under  difficult  and  dangerous  conditions. 

Essential  supplies  lost  in  the  wTeck  of  tne  Nascopie  were  re-ordered  promptly 
and  shipped  to  Montreal  and  Churchill.  Arrangements  were  then  made  for  the 
far  northern  section  of  the  patrol  to  be  completed  by  the  North  Pioneer,  a  vessel 
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of  about  1,400  tons  chartered  by  the  Hudson's  Bay  Company.  The  resumed  patrol 
sailed  from  Montreal  on  the  North  Pioneer  on  August  16,  carrying  supplies  to 
River  Clyde,  Dundas  Harbour,  Arctic  Bay,  and  Pangnirtung  and  returned  to 
Montreal  on  September  26.  Owing  to  limited  passenger  accommodation,  the 
only  Government  officials  on  board  were  Alexander  Stevenson  of  the  Northwest 
Territories  Administration,  in  charge  of  the  patrol,  and  Dr.  H.  W.  Lewis, 
Department  of  National  Health  and  Welfare. 

The  situation  at  all  points  of  call  was  found  to  be  generally  good.  It  was  a 
fair  year  for  foxes  and  the  supply  of  native  food  generally  was  satisfactory.' 
The  health  of  the  natives  was  good  in  all  regions,  with  no  epidemics  and  most 
cases  of  death  due  to  old  age.  The  statistics  of  births  and  deaths  show  great 
improvement  over  the  previous  year. 

The  patrol  investigated  the  administration  of  Family  Allowances  and  Eskimo 
relief,  mail  and  postal  functions  and  matters  of  general  administration.  In  the 
limited  time  available,  it  was  impossible  to  complete  the  coverage  of  posts  in  as 
thorough  a  manner  as  in  previous  years,  but  contact  was  maintained,  and,  follow- 
ing the  return  of  the  patrol  to  Montreal  in  September,  plans  were  immediately 
initiated  for  the  1948  Eastern  Arctic  Patrol  to  be  made  by  chartered  vessels 
pending  completion  of  the  new  Government  ship  which  is  expected  to  be  available 
for  service  in  1950. 

Within  Hudson  Bay,  where  the  shipping  situation  was  further  aggravated  by 
the  loss  of  the  small  Hudson's  Bay  Company  schooner  Neophyte  near  Fort 
Severn,  the  schooner  M.S.  Blackmore,  chartered  by  the  Hudson's  Bay  Company, 
carried  supplies  from  Montreal  to  Ungava  Bay,  re-loaded  at  Churchill,  and  made 
trips  to  Chesterfield,  Baker  Lake,  and  Southampton  Island.  The  Company  also 
chartered  another  schooner,  M.S.  Earle  Trader,  operating  out  of  Churchill,  which 
called  at  Port  Harrison,  Cape  Smith,  Wolstenholme,  and  Sugluk.  Points  on  the 
west  coast  of  Hudson  Bay  were  serviced  by  the  small  Hudson's  Bay  Company 
schooner  Fort  Severn. 

The  Roman  Catholic  Missions  were  not  greatly  affected  by  the  sinking 
of  the  Nascopie  as  the  bulk  of  their  freight  was  carried  on  their  new  ship,  the 
Regina  Polaris,  which  carried  supplies  to  all  mission  posts  in  Hudson  Strait  and 
Bay,  and  reached  Igloolik  which  had  not  been  served  by  ships  for  several  years. 

Liquor  Permits 

The  territorial  liquor  stores  at  Yellowknife  and  Fort  Smith  were  continued 
in  operation,  with  the  Saskatchewan  Liquor  Board  as  agent  for  the  Northwest 
Territories  Administration.  A  cocktail  lounge  was  opened  in  the  Ingraham 
Hotel,  Yellowknife,  and  provision  was  made  for  the  issue  of  banquet  liquor 
permits  and  permits  to  sell  liquor  in  service  messes  and  canteens.  The  fee  for 
individual  permits  was  reduced  from  $2.00  to  $1.00.  The  gross  business  at  the 
Yellowknife  store  increased  about  6  per  cent  over  the  previous  year  and 
business  at  the  Fort  Smith  store  declined  slightly. 

Net  profits  from  the  operation  of  the  liquor  stores  amounted  to  $196,370.57 
as  compared  to  $206,227.77  in  1946-47.  Profits  from  the  Yellowknife  store  were 
$154,736.70  and  from  the  Fort  Smith  store  $41,633.87.  Profits  from  liquor  sales 
and  permit  fees  in  the  Mackenzie  District  together  with  $2,425  derived  from 
fines  under  the  Territorial  Liquor  Ordinance  and  $277  from  liquor  permit  fees 
paid  to  Ottawa  were  placed  in  the  special  liquor  account  for  territorial  purposes. 
It  is  the  plan  of  the  Administration  to  utilize  funds  from  this  account  for  public 
welfare  and  other  general  improvement  measures. 

During  the  fiscal  year,  4,358  Class  "A"  annual  permits  and  6  Class  "E" 
banquet  permits  were  issued  in  the  Northwest  Territories.  Four  Class  "B" 
permits  covering  sacramental  wine  and  54  Class  "C"  permits  authorizing  the 
importation  of  limited  quantities  of  spirits,  wine,  and  beer  were  issued  at  Ottawa. 
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Sales  at  the  territorial  liquor  stores  were  about  9,559  gallons  of  spirits.  1,851 
gallons  of  wine,  6,085  gallons  of  ale  and  stout,  and  88.856  gallons  of  beer. 
Importation  permits  covered  118  gallons  of  spirits,  296  gallons  of  wine  and  108 
barrels  of  beer. 

Commercial  Fishing 

During  1947  summer  fishing  was  again  conducted  commercially  in  the 
northern  portion  of  Great  Slave  Lake,  with  the  catch  limit  for  whitefish  and 
lake  trout  set  at  a  total  of  2,500,000  pounds.  Catch  actually  taken  amounted 
to  nearly  2,187,000  pounds,  round  weight,  or  shghtly  more  than  1,943.000  pounds, 
dressed  weight,  but  in  each  case  the  totals  included  some  comparatively  small 
quantities  of  inconnu.  In  terms  of  round  weight,  and  dropping  the  odd  figures, 
the  trout  landings  amounted  to  1,359,000  pounds  and  the  catch  of  whitefish  to 
779,000.  The  great  bulk  of  the  catch  went  to  market  in  two  forms — frozen 
dressed  (669,000  pounds)  and  frozen  fillets  (464,000  pounds).  The  quantities 
shipped  in  the  fresh  dressed  form  totalled  sliglitly  more  than  270,000  pounds. 

Sixty-one  fishei'men  took  part  in  the  summer  operations  and  used,  all  told, 
55,000  yards  of  gill-net.  One  of  the  interesting  features  of  the  summer  opera- 
tions was  the  development  of  shipments  by  air.  ^Nlore  tiian  a  quarter  million 
pounds  of  fresh  trout  were  flown  from  Great  Slave  Lake  to  railhead  at  Water- 
ways, Alberta,  a  flight  of  about  450  miles.  The  remainder  of  the  season's  catch 
was  frozen  and  taken  by  refrigerator  barge  to  railhead  by  way  of  the  Slave  and 
Afchabaska  Rivers. 

Commercial  fishing  for  pickerel  or  pike-perch  (Stizostedion  vitreum)  was 
tried  out  during  the  .summer  at  Kakisa  Lake,  where  a  catch  limit  of  200,000 
pounds  has  been  established  under  the  fisheries  regulations.  Tran.sportation  and 
equipment  difficulties,  however,  compelled  abandonment  of  the  undertaking. 

During  the  1947-48  winter  fishing  season  at  Great  Slave  Lake  approximately 
1,281,000  pounds  of  whitefish  and  lake  trout  were  taken.  Slightly  less  than 
137,000  pounds  of  inconnu  were  also  landed.  The  first  nets  were  set  on  Decem- 
ber 5  and  fishing  continued  until  the  latter  part  of  March.  The  season's  end 
was  set  originally  for  March  15,  but  a  ten-day  extension  was  granted.  There 
were  operations  by  four  companies. 

In  general,  fishing  was  considered  good  during  the  season.  Most  of  the 
fi.sh  were  taken  about  12  or  15  miles  ofï  the  mouth  of  Hay  River.  Shipments 
to  market  consisted  of  nearly  902,000  pounds  of  whitefish,  169,300  pounds  of 
trout  and  100,150  pounds  of  inconnu.  Half-tracks,  dog  teams  and.  while 
weather  permitted,  some  trucks  were  used  in  moving  the  catch.  One  operator 
made  effective  use  of  two  snowmobiles.  For  a  short  time  use  was  also  made 
of  an  aeroplane. 

Tests  of  Kakisa  Lake  were  made  during  the  winter  by  two  different  opera- 
tors. Neither  met  with  much  success,  but,  as  a  matter  of  fact,  the  tests 
covered  only  brief  periods.  The  tests  were  not  extended  but  produced  only 
small  catches. 

Rese.\rch 

The  program  of  scientific  investigation  carried  on  in  1947  at  Great  Slave  Lake 
by  the  Fisheries  Research  Board  of  Canada,  which  operates  under  the  control 
of  the  Minister  of  Fisheries,  included  two  main  projects.  Study  of  the  commer- 
cial fish  population  was  continued  by  Dr.  W.  A.  Kennedy,  who  had  begun  this 
investigation  in  1946.  Problems  relating  to  temperature,  plankton  and  bottom 
fauna,  which  had  emerged  in  the  course  of  the  basic  survey  completed  in  1946, 
were  also  under  investigation  in  1947.  Five  student  assistants  were  employed 
in  the  program  which  was  imder  the  supervision  of  Dr.  D.  S.  Rawson  and 
Dr.  Kennedy. 
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Detailed  temperature  records  revealed  more  complex  conditions  of  tempera- 
ture stratification  than  had  l)een  suspectefl  previously.  A  special  study  was 
made  of  the  extent  of  distribution  and  mixing  of  water  from  the  Slave  delta. 
Annual  inflow  of  the  Slave  River  amounts  to  about  one-hundredth  of  the  volume 
of  the  main  lake  and  has,  therefore,  great  influence  on  temperature,  transparency 
and  life  in  the  lake. 

Plankton  studies  showed  an  average  standing  ci'op  similar  to  that  of  1946. 
Early  and  late  periods  of  diatom  abundance  were  pronounced.  The  occurrence 
of  numerous  capepods  at  all  depths  down  to  2,000  feet  was  investigated  at 
Christie  Bay.  Bottom  oi'ganisms  were  studied  chiefly  in  the  deep  water  areas. 
The  average  population  in  depths  of  1,000  to  2,000  feet  has  been  determined  as 
336  per  square  yard  with  the  amphipods  Pontoporeia  making  up  55  per  cent. 

Analysis  of  the  results  of  fish  sampling  carried  on  in  1944-45-46  showed  the 
three  dominant  species  to  be  the  ciscoes,  which  feed  (sn  plankton,  the  common 
whitefish,  a  bottom  feeder,  and  the  lake  trout,  a  piscivore.  Five  other  species 
in  a  secondary  group  pi'ovided  some  competition  for  the  first  three.  Four  other 
species  are  very  restricted  in  numbers. 

Forest  a^d  Wildlife  Conservation 

Excein  during  tlie  month  of  July,  fire-ihazards  were  much  less  in  1947  than 
in  1946.  and  close  supervision  by  the  Forest  and  Wildlife  Organization  prevented 
most  fires  from  doing  extensive  damage.  Twenty-seven  fires  were  reported.  The 
area  burned  over  was  estimated  at  36,436  acres,  as  compared  to  1,452,487  acres 
burned  over  in  1946.  The  most  serious  fire  occurred  in  the  vicinity  of  Beaulieu 
Yellowknifc  Mines  in  YeHowknife  district.  This  fire  was  estimated  to  have 
burned  over  25,600  acres,  and  destroyed  a  considerable  amount  of  mine  timber. 
It  is  seldom  possible  to  establish  the  cause  of  fires  in  this  area,  but  failure  to 
extinguish  camp-fires  and  smudges  was  suggested  as  tiie  jM'obable  cause  of  16, 
and  lightning  as  the  probable  cause  of  9  of  tlie  outbreaks  in  1947.  The  estimated 
value  of  merchantable  timber  burned  was  $167,260,  as  compared  to  $223,497 
in  1946. 

The  protection  service  established  in  the  Mackenzie  District  in  1945-46 
was  again  strengthened  in  1947-48.  A  park  warden  was  assigned  to  the 
YeHowknife  warden  district,  and  during  the  fire-hazard  season  a  patrolman 
operated  from  a  base  at  Ford  Liard.  The  standard  park  warden's  cabin  at 
Aklavik  was  completed  by  the  Department  of  Public  Works.  Additional  cabins 
are  planned  for  Fort  Liard  and  Fort  Good  Hope,  and  the  appointment  of 
wardens  at  these  points  will  increase  the  Mackenzie  District  warden  staff  to  7. 

The  patrol  boat  M.B.  Caribou  was  in  service  on  the  Slave  and  Mackenzie 
Rivers,  and  during  the  spring  and  summer  of  1947  five  additional  patrol  boats 
were  placed  in  commission.  These  are  M.B.  Beaver  and  M.B.  Moosç,  approxi- 
mately 15  tons,  each.  M.B.  Spruce,  approximately  5  tons,  and  M.B.  Aspen  and 
M.B.  Pine  approximately  H  tons  each.  They  were  used  in  fire  patrols  on  the 
Peace,  Slave,  and  Mackenzie  Rivers,  on  Great  Slave  Lake,  and  in  the  transpor- 
tation of  personnel  and  supplies.  Total  operating  hours  for  all  boats  were  2.008 
and  total  mileage  was  12,113.  An  additional  15-ton  boat,  MB.  Buffalo,  is 
scheduled  for  delivery  in  1948. 

One  Fox  Moth  airplane  was  chartered  and  placed  at  the  disposal  of  Fort 
Smith  headquarters  for  fire  suppression  work  and  administrative  purposes.  It 
was  used  in  reconnaissance  and  in  the  rapid  delivery  of  crews  and  equipment. 
Additional  equipment,  including  more  than  30,000  feet  of  hose,  was  purchased 
and  placed  at  strategic  locations  under  the  care  of  the  wardens  or  R.C.M.P. 
At  Fort  McPherson,  Arctic  Red  River,  Fort  Good  Hope,  Fort  Providence,  and 
Rae,  frame  warehouses  20  feet  by  40  feet  were  constructed  for  the  safe  storage 
of  equipment  when  not  in  use. 
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It  is  now  thoroughly  established  that  forest  fires  are  largely  to  blame  for 
the  decline  in  wildlife  in  many  districts  and  the  resultant  impoverishment  of 
the  native  population.  Education  in  fire  prevention  was  consequently  accelerated. 
New  and  improved  signs  and  posters  were  prepared  and  widely  distributed.  An 
effort  was  made  by  the  wardens  to  get  in  touch  with  mining  and  lumbering 
companies  to  see  that  all  necessary  fire  precautions  were  observed.  As  many 
as  possible  of  the  trappers  and  hunters  were  canvassed  and  the  need  brought 
home  to  them  of  carefully  extinguishing  their  camp-fires.  The  representatives 
of  the  missions  and  schools  in  the  Northwest  Territories  were  approached  and 
their  co-operation  in  giving  publicity  to  forest  and  wildlife  conservation  activities 
was  obtained.  A  number  of  prizes  were  awarded  to  school  children  for  essay 
contests  on  fire  prevention  subjects.  A  motion  picture  projector  unit  was 
purchased  and  films  secured  which  stress  the  conservation  of  game  and  forests. 

Fur  Production 

The  take  of  muskrat  pelts  declined  sharply.  The  yield  in  1947  was  336,662 
as  compared  to  448,912  in  1946.  This  was  due  in  part  to  unfavourable  conditions 
during  the  trapping  season  in  the  Mackenzie  Delta.  An  increase  is  anticipated 
in  1948.  A  sharp  reduction  also  took  place  in  the  number  of  beaver  pelts 
obtained,  and  lynx  and  mink  continued  to  decline.  Receipts  of  white  fox  pelts 
were  more  than  doubled  from  20,854  in  1946  to  57,750  in  1947.  The  take  of 
ermine  showed  a  notable  increase. 

Reports  of  an  increase  in  the  marten  population  made  it  possible  to  declare 
an  open  season  on  this  animal,  and  it  may  now  be  taken  under  a  limited  permit. 
A  survey  is  under  way,  the  results  of  which  will  permit  the  proper  management 
of  this  fur  bearer  in  the  future.  The  area  in  which  beaver  may  be  taken  under 
limited  permit  was  increased  in  size  by  the  addition  of  a  large  tract  of  country 
south  and  east  of  the  Liard  River,  from  which  reports  were  received  of  sufficient 
numbers  of  beaver  to  justify  trapping.  As  beaver  are  still  scarce  around  Great 
Slave  Lake  and  southward,  a  year-round  closed  season  is  in  force  in  that  region. 

A  biological  survey  of  the  Mackenzie  River  Delta  was  carried  out  during 
the  summer  of  1947  by  Dr.  Ian  McT.  Cowan  of  the  University  of  British  Columbia 
with  two  purposes  in  view: — (a)  the  initiation  of  a  long  term  field  research  on 
Arctic  mammals,  particularly  fur-bearing  and  game  mammals  and  (6)  an 
intensive  study  of  the  management  and  sociological  aspects  of  the  fur  industry 
in  the  Delta.  The  year  was  also  marked  by  the  appointment  of  resident  mam- 
malogists  at  Fort  Smith  and  Aklavik.  The  researches  of  these  scientists  may 
be  expected  to  provide  data  for  regulating  fur  production  and  conserving  wild- 
life on  a  sound  basis. 

Registration  of  Trapping  Areas 

The  collection  of  preliminary  information  for  a  proposed  system  of  register- 
ing trapping  areas  in  the  Northwest  Territories  was  begun  by  the  Royal  Cana- 
dian Alounted  Police  in  1945-46  in  those  parts  of  the  Mackenzie  District  which 
lie  outside  the  native  game  preserves.  Upon  the  establishment  of  the  Forest 
and  Wildlife  Organization  this  work  was  continued  and  extended  under  the 
direction  of  headquarters  at  Fort  Smith  by  the  wardens  in  their  respective 
districts  and  also  by  the  warden  staff  of  Wood  Buffalo  Park. 

Meetings  were  held  and  trappers  interviewed.  Master  maps  were  prepared 
showing  the  location  and  extent  of  the  area  utilized  by  each  individual  trapper. 
This  work  is  well  advanced  in  all  districts,  and  information  regarding  the 
Aklavik  and  Simpson  warden  districts  is  complete.  Two  hundred  and  twenty- 
six  areas  in  the  Aklavik  district  and  118  areas  in  the  Simpson  district  have  been 
determined  and  mapped.  The  areas  vary  in  size  from  one  square  mile  to  many 
hundreds  of  square  miles,  depending  on  the  needs  of  the  trapper  and  the  kind  of 
fur  to  be  trapped. 
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The  institution  of  such  a  system  is  intended  to  prevent  the  depletion  of 
game  by  overtrapping.  Each  trapper  will  have  exclusive  rights  in  his  territory, 
and  it  will  be  in  his  own  interest  to  husband  its  resources.  In  the  long  run  this 
should  be  very  beneficial  to  the  economy  of  the  fur  country  and  the  conservation 
of  wildlife.  Provision  is  being  made  for  allocating  extensive  trapping  grounds 
for  the  exclusive  use  of  natives  who  desire  to  have  the  areas  registered  for  the 
benefit  of  the  group  as  a  whole  and  to  share  the  fur  harvest  in  common. 

Wood  Buffalo  Park 

Forest  fire  damage  was  comparatively  light  in  the  park  in  1947.  The 
most  serious  fire  was  at  Lynx  Lake,  southwest  of  Government  Hay  Camp  which 
burned  off  1,400  acres  of  young  forest-cover. 

The  road-building  program  made  good  progress  under  direction  of  Forest 
Engineer,  J.  S.  Prescott,  who  was  appointed  in  January,  1947.  Work  on  the  road 
between  Fort  Fitzgerald  and  Government  Hay  Camp  was  facilitated  by  the 
purchase  of  a  D-4  caterpillar  tractor  and  bull-dozer,  and  by  arrangement  with 
the  Department  of  Transport  and  others  for  the  hauling  of  gravel.  Grading  was 
completed  on  13-2  miles  and  partially  completed  on  17  miles.  A  considerable 
amount  of  work  was  also  done  on  the  Fort  Smith-Hay  River  Road,  including  the 
erection  of  a  pile  bridge  182  feet  long  over  the  Salt  River.  Construction  of 
a  new  road  from  Government  Hay  Camp  to  Pine  Lake  was  begun. 

Four  wardens'  cabins,  started  in  1946,  were  completed  in  1947,  and  prepara- 
tion was  made  for  building  a  standard  warden's  cabin  at  27th  Base  Line  in  the 
southeast  corner  of  the  Park  in  1948. 

Continued  observation  of  the  buffalo  herd  from  the  ground  and  the  air 
shows  it  to  be  in  a  thriving  condition.  It  is  now  estimated  at  between  9,000  and 
10,000  head.  Sixty-six  buffalo,  mostly  aged  bulls,  were  slaughtered  and  63 
carcasses  distributed  for  consumption  by  indigent  natives.  An  innovation  was 
the  shipment  of  a  barge-load  of  meat  to  the  hospitals  at  Fort  Providence  and 
Fort  Simpson,  where  fresh  meat  was  urgently  needed. 

Production  of  all  classes  of  fur  declined  somewhat  except  in  the  case  of 
ermine,  which  showed  a  slight  increase.  Muskrat  populations  are  reported  to 
be  increasing  because  of  favourable  water  conditions,  and  beaver  are  becoming 
more  plentiful  in  some  sections.  A  trapping-area  plot  of  the  Park  has  been 
completed  and  it  is  believed  that  registration  of  individual  and  group  areas  will 
be  an  inducement  to  Treaty  Indians  and  half-breeds  who  are  permitted  to  hunt 
and  trap  in  the  Park  to  husband  the  wildlife  resources. 

NORTHAVEST    GaME    REGULATIONS 

The  Northwest  Game  Regulations  were  amended  by  3  Orders  in  Council 
during  the  fiscal  year. 

(1)  Order  in  Council  P.C.  2567  dated  July  3,  1947:— 

(a)  Forbidding  the  serving  of  game  meat  at  places  where  a  charge 
is  made  for  meals. 

(b)  Forbidding  the  sale  of  moose  meat. 

(c)  Allowing  the  taking  or  killing  of  not  more  than  5  caribou  by  a 
Canadian  citizen  who  is  the  head  of  a  family  or  by  an  employee  of 
the  Dominion  Government. 

(d)  Allowing  an  employee  of  the  Dominion  Government  to  take  game 
necessary  to  supply  him  with  fresh  meat  while  on  patrol  in  winter. 

(2)  Order  in  Council  P.C.  4285  dated  October  24,  1947:— 

(a)  An  open  season  for  marten  from  the  1st  day  of  November  to  the 

1st  day  of  March. 
(6)  Not  more  than  5  marten  may  be  taken  under  permit  during  the 

open  season. 
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(3)   Order  in  Council  P.C.  506  dated  February  12,  1948:— 

(a)  Native  hunters  permitted  to  take  male  caribou  during  March,  but 
only  as  food  for  themselves  and  their  families. 

[b]  The  area  in  which  beaver  may  be  taken  under  permit  enlarged  to 
include  a  large  tract  south  and  east  of  the  Liard  River. 

Fur  Export  Ordinance 

Fur  Export  Tax  schedule  was  amended  by  reducing  the  tax  on  each  white 
f(jx  i)elt  from  $1.50  to  75  cents,  effective  January  1,  1948. 


General 

Seven  fur  farms  were  licensed  to  operate  in  the  Nortliwest  Territories  during 
the  fiscal  year. 

Comparative  figures  of  the  number  of  big  game  animals  and  birds  taken 
during  the  licence  years  ended  June  30,  1946  and  1947  follow: 


Big  Game 

Caribou    

Deer  

Moose 

Sheep   

Goat   

Game  Birds 

Ducks 

Geese    

Grouse    

Partridge    , 

Prairie   Chicken 
Ptarmigan     . . . . , 


Year  ended    June  30 
1947-  igéC"^ 


10,710 

28.854 

10 

7 

416 

597 

8 

13 

2 

10.489 

10.853 

301 

819 

625 

446 

2,359 

548 

762 

1,624 

3,956 

7,783 

Licences,  Permits,  and  Bevenue. — ^Comparative  statement  of  licences  and 
I)ermits  issued  and  revenue  derived  under  the  Northwest  Game  Act  . 


Licences 
Year  ended  June  30 


19482 


1947 


Hunting  and  trapping — 

Resident    348  465 

Game  Bird   145  49 

Trading  and  Trafficking — 

Resident    96  105 

N'on-resident     6  5 

Non-resident,  non-British  1  1 

Permits 

Year  ended  June  30 

19482  19471 

To  establish  trading  post  in  N.W.T 9  11 

To  take  animals  for  propagation  purposes    2  1 

To  take  migratory  birds    2  15 

To  take  scientific  specimens   11  8 

To  take  (10)   beaver 226  493 

To  take   (5)   caribou   37 

To  take   (5)   marten    992 

To  Indians  to  hunt  and  trap  in  Wood  Buffalo  Park   214  260 


iThese  figures  may  differ  slightly  from  those  recorded  in  the  Annual   Report   for   1946-47 
becau.se  of  additional  returns  received  after  that  report  was  printed. 
^Subject  to  revision  as  additional  returns  are  received. 
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Revenue  under  Northwest  Game  Act  for  fiscal  years  ended  March  31,  1947 
and  1948  is  shown  hereunder: — 

Fiscal  year 

1947-48  1946-47 

Hunting   licences    $        860 .  00                $  900 .  00 

Trading    licences    1,845.00  1,580.00 

Bird  licences   402.00  102.00 

Fur  farm  licences    21.00  13.00 

Trading  post  permits    9.00  7.00 

Caribou  hunting  permits   55.00  ... 

Sale  of  furs   4,212.88  6,893.80 

Fur  Export  Tax   141,423.38  90,894.44 

Fines  and  forfeitures    164.79  3.00 

Sale  of  buffalo  hides  1,320.00  795.00 


Total    $150,313.05  $101,188.24 

Infractions  of  Game  Laws. — There  were  18  prosecutions  for  infraction  of  the 
game  laws  and  convictions  were  secured  in  all  cases. 

Reindeer 

Reindeer  herding  as  a  native  industry  is  being  developed  in  Northern  Canada 
by  the  Dominion  Government  through  the  Northwest  Territories  Administra- 
tion. The  enterprise  began  with  the  delivery  in  1935  of  a  herd  of  2,370  reindeer 
from  Alaska  to  a  reserve  on  the  east  side  of  the  Mackenzie  Delta.  There  is 
now  a  main  herd  on  the  reserve  and  a  subsidiary  herd  about  200  miles  eastward 
near  the  mouth  of  Anderson  River.  The  field  organization  consists  of  about  25 
employees  for  supervision,  labouring  and  herding  with  necessary  buildings, 
corrals,  boats,  equipment,  and  supplies.  Wireless  communication  is  used  to  a 
considerable  extent.  Transportation  is  effected  by  boats,  tractor,  dog  teams  and 
deer  teams,  and  the  occasional  use  of  aircraft.  The  herders  are  mostly  Eskimos, 
assisted  by  three  Laplanders. 

At  the  roundup  of  the  herds  in  July,  1947,  there  were  4,251  head  in  the  main 
herd  and  2,027  in  the  Anderson  River  herd.  Two  hundred  and  fifty  surplus 
deer  were  slaughtered  for  meat  and  the  usual  donation  of  100  carcasses  was 
made  to  the  mission  hospitals  and  residential  schools  at  Aklavik.  The  revenue 
from  the  sale  of  reindeer  products  during  the  fiscal  year  was  $3,306.60.  Three 
hundred  skins  were  shipped  to  the  Eastern  Arctic. 

Investigations  of  the  condition  of  the  range  and  the  best  methods  of  develop- 
ing the  reindeer  industry  were  conducted  during  the  year.  A  new  superintendent 
of  the  Reindeer  Range  Station  was  appointed,  and  efforts  were  continued  to 
interest  young  natives  in  reindeer  training,  to  improve  the  technique  of  herd 
management,  and  to  develop  a  suitable  procedure  for  handling,  storing,  and 
marketing  surplus  reindeer  products. 

Yellowknife  Administrative  District 

The  Local  Trustee  Board  of  Yellowknife  now  has  nine  members,  five  elected 
locally,  and  four  (including  the  Chairman)  appointed  by  the  Commissioner  of 
the  Northwest  Territories.  During  the  fiscal  year  the  Board  held  36  meetings 
and  passed  several  by-laws,  including  those  covering  such  matters  as  the  rate 
of  taxation,  town  planning,  regulation  of  traffic  and  health,  and  sanitation  within 
the  District. 

Public  Improvements 

The  Department  of  Public  Works,  with  funds  supplied  by  this  Department, 
constructed  a  number  of  buildings  in  the  Mackenzie  District.     Some  of  these 
were  begun  in  1946,  but,  because  of  shortage  of  materials  and  efiScient  labour, 
they  were  not  completed  until  this  year. 
24724—11 
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At  Yellowknife  Settlement,  two  4-room  apartment  buildings  for  staff  pur- 
poses, an  Administration  building,  a  new  liquor  vendor  building,  Royal  Cana- 
dian Mounted  Police  barracks,  and  a  garage  were  completed.  Construction  work 
undertaken  at  Fort  Smith  included  completion  of  three  residences  and  an  Admin- 
istration building.  A  fourth  residence,  single  men's  quarters,  guard-room,  and 
married  officers'  quarters  for  the  Royal  Canadian  Mounted  Police  were  begun. 
These  buildings  are  to  be  completed  in  1948.  Game  wardens'  residences  begun 
in  1946  at  Fort  Resolution,  Fort  Simpson,  Fort  Norman,  and  Aklavik  were 
finished  and  made  ready  for  occupation  in  1947. 

Surveys  and  investigations  were  made  in  1946  for  the  installation  of  modern 
pure  water  and  sewage  systems  in  the  new  section  of  Yellowknife  Settlement, 
Excavation  of  trenches  in  the  permanently  frozen  subsoil,  and  the  construction 
of  a  pump-house  were  begun  in  1947,  and  the  progress  made  indicates  that 
these  systems  will  be  in  operation  some  time  in  the  summer  of  1948.  The  water 
system  will  have  a  continuous  flow  of  heated  water  to  prevent  it  from  freezing. 

During  the  year  construction  was  carried  forward  on  the  Snare  River 
Power  Project.  This  power  plant,  situat^ed  on  the  Snare  River  about  90 
miles  northwest  of  Yellowknife,  is  designed  to  provide  8,000  horse-powex  under 
56-foot  head.  An  engineer  of  the  Dominion  Water  and  Power  Bureau  has  been 
maintained  on  the  project  to  inspect  and  report  on  the  progress  of  the  work.  By 
the  late  autumn  of  1947,  the  dam  was  about  half  completed,  the  head-gate 
structure  was  finished  and  the  head-gates  installed;  excavation  for  the  power- 
house was  completed  and  concrete  poured  for  the  sub-structure;  a  start  had 
also  been  made  on  constructing  permanent  housing  for  the  operating  staff.  During 
the  winter  months,  the  principal  activity  was  the  successful  freighting  of  equip- 
ment, materials,  and  supplies  by  tractor  trains  over  the  ice  of  Great  Slave  Lake 
and  winter  roads,  to  the  site.  Good  progress  was  made  on  the  transmission  line 
being  constructed  by  Giant  Yellowknife  Gold  Mines.  It  is  anticipated  that 
delivery  of  power  will  begin  during  the  next  fiscal  year. 

As  a  means  of  assisting  tonnage  measurements  and  registry  of  ships  in  the 
Northwest  Territories,  a  matter  made  difficult  by  the  distances  between  the 
owners  and  the  Registrars  of  Shipping  and  Measuring  Surveyors  of  Shipping, 
arrangements  have  been  made  by  the  Department  of  Transport  whereby  Royal 
Canadian  Mounted  Police  constables  in  the  detachments  at  Aklavik,  Fort  Nor- 
man, Fort  Simpson,  Fort  Smith,  and  Yellowknife  will  discharge  these  duties. 
Ports  of  registry  and  registrars  of  shipping  are  now  located  as  follows:  R.C.M.P. 
Detachment,  Aklavik,  N.W.T.,  and  Customs  House,  Edmonton,  Alberta.  It  is 
expected  that  these  arrangements  will  greatly  facilitate  shipping  operations  in 
N.W.T.  waters. 

The  Department  of  Transport  continued  the  maintenance  of  aids  to  naviga- 
tion along  parts  of  the  Mackenzie  River  waterway,  including  buoys,  on  Great 
Slave  River,  Great  Slave  Lake,  Mackenzie  River  and  Great  Bear  River.  In 
1947,  three  additional  lights  were  established  on  Great  Bear  Lake,  and  in  1948 
it  is  proposed  to  establish  a  further  light  in  these  waters.  The  harbours  of 
refuge  on  the  north  side  of  Great  Slave  Lake  were  investigated  and  it  is  pro- 
posed to  establish  a  lighted  buoy  in  "Windy  Bay.  The  aids  presently  maintained 
are  as  follows: 

Great  Slave  Lake;  14  lights,  5  pairs  of  range  lights,  and  4  lighted  buoys. 
Great  Bear  Lake;  6  lights,  1  pair  of  range  lights. 

In  addition  to  the  above,  unlighted  buoys  and  markers  suitable  to  available 
depths  are  maintained. 

At  the  close  of  the  fiscal  year,  31  meteorological  stations  were  maintained  in 
the  Northwest  Territories.  These  include  a  new  station  at  Indin  Lake,  north 
of  Yellowknife,  and  two  new  stations  in  the  Arctic  Archipelago,  one  at  Eureka 
on  Slidre  Fiord,  Ellesmere  Island,  and  a  second  at  Resolute  Bay,  Cornwallis 
Island.    Co-operation  continues  with  the  Hudson's  Bay  Company,  in  recording 
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meteorological  information,  and  radio  communications  from  stations  in  the  North- 
west Territories  were  maintained  in  co-operation  with  the  radio  division  of  the 
Department  of  Transport,  the  Royal  Canadian  Corps  of  Signals,  Government 
Telegraph  Service,  and  the  Meteorological  Teletype  Circuit. 

Scientific  Sukveys 

During  the  year,  the  Bureau  of  Mines  undertook  intensive  studies  relating 
to  the  treatment  of  gold  ores  from  properties  in  the  Yellowknife  area.  In  an 
endeavour  to  locate  a  suitable  source  of  road  material  for  use  on  the  Fort  Smith - 
Fitzgerald  road  an  officer  of  the  Bureau  investigated  several  deposits  within 
reasonable  access  of  the  road.  In  reference  to  operations  at  the  Eldorado  mine, 
the  Bureau  gave  attention  to  development  work  on  equipment  for  concentrating 
the  ores,  and  engineers  and  physicists  are  sent  to  the  property  periodically  to 
assist  in  milling  operations. 

The  Geological  Survey  of  Canada  had  six  parties  in  the  field  during  the 
year.  One  of  these  completed  reconnaissance  mapping  of  the  Camsell  River 
area,  and  another  party  completed  mapping  of  the  Lac  de  Gras  area.  Other 
mapping  operations  were  carried  out  near  Indin  Lake  and  in  the  McAlpine 
Channel  area  north  of  Eldorado.  A  detailed  study  of  the  complex  Yellowknife 
Gold  Belt  was  continued  from  1946,  and  embraced  the  Con-Rycon  and  Negus 
properties.  In  addition  to  these  projects,  three  officers  were  engaged  in  special 
operations,  including  a  survey  of  all  outstanding  mines  and  prospects.  One 
investigator  travelled  with  the  Royal  Canadian  Air  Force  aircraft  engaged  in 
North  Magnetic  Pole  investigations,  and  obtained  data  from  the  wide  area  of 
the  northern  mainland  and  Arctic  Islands  which  should  materially  assist  in 
planning  future  geological  explorations.  Recent  developments  connected  with 
the  exploration  for  and  production  of  petroleum  in  the  Great  Slave  Lake  and 
Norman  Wells  areas  were  also  investigated.  A  resident  geologist  established  his 
quarters  and  office  at  Yellowknife  late  in  the  year. 

During  the  year,  the  Surveys  and  Mapping  Bureau  parties  made  astronomic 
fixes  in  the  areas  adjacent  to  the  mouth  of  the  Mackenzie  River,  Great  Slave 
Lake,  and  Cambridge  Bay,  to  provide  control  for  aeronautic  charts  of  the 
Northwest  Territories.  Other  parties  were  engaged  in  township  outline  surveys 
designed  to  provide  the  framework  for  such  subdivisions  as  may  ultimately  be 
required.  Canadian  Hydrographie  Survey  parties  carried  out  charting  operations 
for  the  benefit  of  water-borne  transportation  on  the  Mackenzie  River-Great  Slave 
Lake  route.  The  season's  work  was  expedited  by  a  new,  specially  designed 
hydrographie  cruiser,  the  Rae.  As  a  result  of  these  operations,  three  new  charts 
will  be  published  and  large  additions  will  be  made  to  assist  general  charting 
of  the  southern  part  of  Great  Slave  Lake.  In  addition  to  the  regular  season's 
charting,  a  small  area  was  sounded  in  Great  Bear  River,  at  the  outlet  of  Great 
Bear  Lake,  to  determine  whether  a  navigable  6-foot  channel  leads  from  the 
deep  water  of  the  lake  to  a  wharf  about  one  mile  down  the  river. 

A  Magnetic  Observatory  for  the  study  of  magnetic  disturbances  was  estab- 
lished at  Baker  Lake,  N.W.T.,  for  the  purpose  of  charting  diurnal  and  annual 
magnetic  variations.  The  Dominion  Water  and  Power  Bureau  continued  and 
expanded  its  stream  measurement  program,  and  the  investigation  of  water  power 
in  the  Northwest  Territories.  During  the  open  water  season  of  1947,  a  special 
survey  was  made  of  the  Upper  Snare  and  Lockhart  Rivers  to  determine  the 
possibility  of  developing  power  to  serve  the  Indin  Lake  and  Courageous  Lake 
raining  areas. 

Agriculture 

A  meeting  of  the  Interdepartmental  Committee  on  northern  agriculture  was 
held  December  9,  1947,  and  the  work  carried  out  by  the  Experimental  Farms 
Service  in  the  Northwest  Territories  during  the  previous  summer  season  was 
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reviewed  in  detail.  The  centre  for  this  work  is  the  experimental  station  at  Beaver- 
lodge,  Alberta.  It  is  planned  that  in  February  of  each  year  the  officer  in  charge 
of  the  Fort  Simpson  and  Yellowknife  sub-stations  will  spend  some  time  at 
Beaverlodge  reviewing  the  work  of  each  sub-station  with  the  Superintendent  of 
the  Beaverlodge  Station,  and  in  making  plans  for  futiu'e  operations.  The  strategic 
position  of  the  good  agricultural  district  around  Fort  Vermilion  is  important. 
Although  Fort  Vermilion  is  outside  the  Northwest  Territories,  the  eventual 
completion  of  the  Grimshaw-Hay  River  road  will  give  it  ready  access  to  the 
Mackenzie  River  for  the  disposal  of  agricultural  produce. 

The  town  of  Yellowknife  is  now  reaching  such  proportions  that  the  residents 
are  interested  in  ornamental  gardening.  In  this  connection,  it  has  been  arranged 
that  an  experimental  farms  officer  will  visit  the  townsite  in  the  spring  to  give 
advice  on  ornamental  plantings  to  local  residents,  and  to  show  films  designed  to 
inspire  interest  in  vegetables  and  small  fruits. 

Dr.  A.  Leahey  of  the  Dominion  Experimental  Farm,  Ottawa,  visited  the 
sub-stations  at  Yellowknife  and  Fort  Simpson  in  July,  1947,  and  his  investiga- 
tions indicated  that  agriculture  at  Yellowknife  will  probably  be  confined  to 
garden  crops,  particularly  of  the  leafy  kind,  and  poultry.  A  large  number  of 
experiments  were  started  at  the  Fort  Simpson  station  during  the  year,  but  the 
results  of  the  first  year's  operations  do  not  warrant  a  comprehensive  estimate  of 
the  potentialities  of  this  area.  Investigations  at  Hay  River  have  revealed  the 
existence  of  good  soil,  and  it  is  felt  that  there  may  be  considerable  agricultural 
activity  there  in  the  future. 

Geographic  and  Economic  Research 

Studies  dealing  with  the  geography,  natural  resources,  and  people  of  the 
Northwest  Territories  were  continued  by  the  Bureau's  geographer  dnring  the 
late  spring  and  early  summer  of  1947.  Later  in  the  season.  Dr.  J.  L.  Robinson, 
representing  the  Northwest  Territories  Administration,  accompanied  the  Geodetic 
Survey  party  on  flights  to  determine  the  location  of  the  North  Magnetic  Pole,  and 
his  report  on  the  physical  geography  of  the  western  Arctic  has  provided  the 
Administration  with  useful  background  material.  In  addition,  a  comprehensive 
article  on  Canada's  Western  Arctic  was  prepared  by  Dr.  Robinson  for  publication 
in  the  Canadian  Geographical  Journal. 

The  co-ordination  of  geographical  information  relating  to  the  Northwest 
Territories  and  the  Yukon  has  now  been  assumed  by  the  Geographical  Bureau  of 
the  Department,  which  was  established  by  Cabinet  decision  June  5,  1947. 
Northwest  Territories  and  Yukon  Services  are  co-operating  with  the  Geographical 
Bureau  in  exchanges  of  useful  information,  and  in  this  connection  the  data  com- 
piled by  Dr.  J.  L.  Robinson  during  the  several  years  of  his  employment  with 
the  Northwest  Territories  Administration  will  constitute  a  valuable  source 
of  material. 

Publicity  and  Information 

Numerous  requests  for  information  about  the  Northwest  Territories  and 
the  Yukon  were  met  by  distributing  pamphlets,  folders,  and  maps,  and  by  corre- 
spondence. During  the  year  it  was  necessary  to  run  off  several  reprint  editions 
of  the  booklet  The  Northwest  Territories;  Administration,  Resources  and 
Development.  A  new  publication  with  illustrations,  Yukon  Territory:  History, 
Administration,  Resources  and  Development,  was  issued  for  general  distribution. 
To  meet  the  demand  for  information  concerning  public  use  of  the  Alaska 
Highway,  the  multilithed  circular  issued  the  previous  year  was  revised  and 
reprinted  for  issue.  Articles  of  an  informative  and  statistical  nature  were 
prepared  for  publication  in  various  mining  journals,  encyclopedias,  and  other 
books  and  periodicals. 
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YUKON  TERRITORY 

Yukon  Territory  has  an  area  of  207,076  square  miles.  It  is  bounded  on  the 
south  by  British  Columbia  and  Alaska,  on  the  west  by  Alaska  (longitude  141 
degrees  west) ,  on  the  north  by  the  Arctic  Ocean,  and  on  the  east  by  the  North- 
west Territories.  Most  of  the  Yukon's  present  population  is  found  in  the 
northern  or  Dawson  District,  the  southern  or  Whitehorse  District,  and  the 
Upper  Stewart  River  or  Mayo  District.  According  to  the  1941  census,  the 
population  of  Yukon  Territory  was  4,914.  This  figure  has  been  increased  by 
new  developments,  including  a  revival  of  the  mining  industry.  The  most 
recent  estimate  places  the  population  of  the  Territory  at  7,512,  comprising 
5,927  whites  and  1,585  Indians. 

The  Yukon  was  created  a  separate  territory  in  June,  1898.  Provision  is 
made  for  a  local  government  composed  of  a  chief  executive,  called  the  Controller, 
and  an  elective  Legislative  Council  of  three  members,  with  a  three-year  tenure 
of  office.  The  Controller  administers  Government  measures  and  works  under 
instructions  from  the  Governor  in  Council  or  the  Minister  of  Mines  and 
Resources.  The  Controller  in  Council  has  power  to  make  ordinances  dealing 
with  the  imposition  of  local  taxes,  sale  of  liquor,  preservation  of  game,  establish- 
ment of  territorial  offices,  maintenance  of  prisons  and  municipal  institutions, 
issue  of  licences,  incorporation  of  companies,  solemnization  of  marriages, 
property  and  civil  rights,  administration  of  justice,  and  generally  all  matters  of 
a  local  and  private  nature  in  the  Territory.  The  seat  of  government  is  at 
Dawson,  Y.T. 

Tekritorial  Council 

The  Yukon  Territorial  Council,  elected  by  acclamation  for  a  three-year 
term  in  1947,  is  composed  as  follows:  Dawson  District.  John  R.  Fraser,  Dawson; 
Mayo  District,  Ernest  J.  Corp,  Keno  Hill;  and  Whitehorse  District,  R.  Gordon 
Lee,  Whitehorse.  The  Controller  of  Yukon  Territory  is  J.  E.  Gibben,  K.C., 
Dawson. 

Work  of  Council 

The  Yukon  Council  met  on  July  2,  and  was  prorogued  on  July  17,  1947. 
The  following  Ordinances  were  amended:  Fur  Export  Tax,  Sale  of  Beer,  Forest 
Fires,  Workmen's  Compensation,  Gasoline  Tax,  Succession  Duty,  Income  Tax, 
Motion  Picture,  Insane  Persons,  Assessment,  Legal  Profession,  and  Public 
Service  Ordinances.  New  Ordinances  were  passed  respecting  the  profession  of 
dentistry;  to  regulate  the  speed  and  operation  of  motor  vehicles  on  highways; 
respecting  Yukon  game;  requiring  registration  of  guests  at  auto  camps  and 
hotels  situated  in  unorganized  territory;  respecting  hotel,  boarding-house  and 
lodging-house  keepers;  to  provide  for  the  regulation  of  motor  carriers;  to 
exempt  the  Mayo  light  plant  from  payment  of  licence  fee;  respecting  second- 
hand dealers;  to  provide  for  the  regulation  of  hours  of  closing  of  restaurants; 
and  for  granting  of  supply. 

Administration 

The  Lands  and  Development  Services  Branch  of  the  Department  at  Ottawa 
is  responsible  for  the  transaction  of  business  arising  from  the  general  administra- 
tion of  the  Territory  under  the  Yukon  Act  and  ordinances  passed  by  the 
Territorial  Council;  for  the  disposal  of  lands  under  the  Dominion  Lands  Act; 
for  administering  the  Yukon  Placer  and  Quartz  Mining  Act;  and  for  collecting 
revenue. 

Revenue  and  Expenditures 

The  revenue  collected  under  Territorial  Government  Ordinances  during 
the  year  amounted  to  $145,277.83.  The  amount  transferred  from  the  liquor 
account  was  $250,000.    The  sum  of  $130,382.88  was  transferred  from  the  Yukon 
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Post-War  Work  Fund.  Expenditures  from  the  Yukon  Consolidated  Revenue 
Fund  amounted  to  $585,148.84.  A  grant  of  $170,000  was  made  by  the  Dominion 
Government  for  the  Yukon  Council. 

Forest  Protection 

Forest  fire  protection  in  Yukon  Territory  has  been  confined  generally  to 
areas  accessible  from  the  Alaska  Highway  and  the  connecting  road  system  in 
the  southern  part  of  the  Territory.  The  present  aim  is  to  extend  the  system  in 
conjunction  with  road  construction. 

During  the  year,  numerous  inspections  and  patrols  were  made  along  the 
Alaska  Highway,  Haines  Cut-off,  and  Canol,  and  access  roads  in  Yukon 
Territory.  Suppressive  action  was  taken  on  some  21  fires  which  burned  approxi- 
mately 1,675  acres,  this  being  considerably  below  the  area  burned  the  previous 
season.  Arrangements  were  continued  with  the  Royal  Canadian  Air  Force, 
the  Canadian  Army,  and  land  and  air  transportation  companies  operating  in 
Yukon  Territory  whereby  they  would  report  immediately  any  fires  observed. 

The  Officer  in  Charge  continued  to  assist  the  Crown  Timber  and  Lands 
Agent  at  Whitehorse  in  administering  timber  and  public  lands  in  southern 
Yukon.  He  also  served  as  liaison  officer  for  the  Department  in  arrangements 
relating  to  obtaining  certain  United  States  Army  surplus  buildings,  equipment, 
and  materials  required  by  the  various  branches  of  the  Department.  Field  work 
relating  to  restoring  private  property  leased  during  construction  of  the  Alaska 
Highway  was  continued,  and  a  number  of  leases  were  terminated. 

The  Al.\ska  Highway 

The  maintenance  of  the  Alaska  Highway,  and  access  roads  to  airports 
along  the  Northwest  Staging  Route  and  flight  strips  bordering  the  highway,  was 
under  the  jurisdiction  of  the  Department  of  National  Defence  (Canadian 
Army) . 

Airports  along  the  Northwest  Staging  Route  continued  to  be  maintained 
by  the  Royal  Canadian  Air  Force,  and  flight  strips  bordering  the  highway  were 
serviced  by  the  Royal  Canadian  Engineers.  The  Northwest  Communication 
System,  comprising  the  telephone  and  telegraph  system  paralleling  the  highway, 
was  turned  over  to  the  Department  of  Transport  at  the  beginning  of  the  year. 
It  provides  facilities  for  public  long  distance  telephone  and  commercial  tele- 
graph services  at  a  number  of  repeater  stations  along  the  Alaska  Highway.  In 
addition,  this  system  ties  in  with  other  Department  of  Transport  facilities  at 
Fort  St.  John,  Beatton  River,  Fort  Nelson,  Smith  River,  Watson  Lake,  Teslin, 
Whitehorse,  Aishihik,  and  Snag. 

During  the  year  travel  restrictions  were  removed,  and  permit  to  travel  on 
the  Alaska  Highway  was  no  longer  required.  However,  restrictions  on  travel 
were  made  from  time  to  time  by  the  highway  maintenance  authorities  because 
of  flood  conditions  or  damage  to  bridges.  Law  and  order  along  the  highway  was 
maintained  by  the  Royal  Canadian  Mounted  Police. 

Bus  services  were  operated  regularly  from  Dawson  Creek  to  Whitehorse 
and  return  by  the  British  Yukon  Navigation  Company,  of  Whitehorse,  Y.T., 
and  similar  services  were  provided  from  Whitehorse  to  Fairbanks  and  return 
by  the  British  Yukon  Navigation  Company,  and  the  O'Harra  Bus  Company,  of 
Fairbanks,  Alaska.  Facilities  for  the  maintenance  and  repair  of  motor  vehicles 
were  slightly  improved.  A  weekly  trucking  service  was  maintained  over  the 
highway  by  the  British  Yukon  IS^avigation  Company  and  by  a  number  of 
private  trucking  companies. 

The  Haines  Cut-off  Road  connecting  Haines,  Alaska,  with  the  Alaska 
Highway  at  a  point  approximately  95  miles  west  of  Whitehorse,  Y.T,  was  open 
for  traffic  during  the  summer  months  only. 


LANDS  AND   DEVELOPMENT  SERVICES  BRANCH  167 

The  Canol  Project 

The  Canol  pipeline  from  Norman  Wells,  Northwest  Territories,  to  White- 
horse,  Yukon  Territory,  was  sold  by  the  United  States  Government  in  October, 
1947.  The  oil  refinery  at  Whitehorse  was  also  disposed  of.  The  petroleum- 
distributing  pipelines  from  Skagway  to  Whitehorse  and  from  Whitehorse  to 
Fairbanks,  which  were  constructed  as  part  of  the  Canol  Project  and  which 
had  been  placed  in  an  inoperative  condition  by  the  United  States  Government, 
have  been  reactivated  following  agreement  entered  into  between  the  Govern- 
ment of  the  United  States  of  America  and  the  White  Pass  and  Yukon  Route 
and  its  subsidiaries. 

Roads,  Bridges,  and  Public  Works 

Expenditures  for  roads,  bridges,  and  public  works  from  Territorial  revenue 
amounted  to  $210,610.08.  The  roads  maintained  by  the  Territory  are,  generally 
speaking,  in  excellent  condition. 

Air  fields  at  Dawson  and  Mayo  were  maintained  in  good  condition  through- 
out the  year.    There  were  few  days  when  these  fields  were  not  in  excellent  shape. 

Agriculture 

J.  W.  Abbott,  in  charge  of  the  Federal  Experimental  Station  on  the  Alaska 
Highway,  west  of  Whitehorse,  visited  most  settled  parts  of  the  Territory  during 
the  year.  He  conducted  field  tests  and  garden  trials  with  a  view  to  improving 
agriculture  conditions  in  the  areas  concerned. 

In  the  northern  part  of  the  Territory  the  season  was  normal,  and  garden 
products,  with  the  exception  of  potatoes,  were  up  to  the  usual  standard. 

Fur  and  Game 

Collections  made  under  the  Fur  Export  Tax  Ordinance  reached  $9,296.22, 
an  increase  of  $374.93  over  the  previous  year.  Black  fox,  silver  fox,  white  fox, 
lynx,  wolverine,  and  squirrel  all  showed  increases.  Bounty  payments  for 
wolves  and  coyotes  total  $10,950,  a  decrease  of  $180  from  the  previous  year. 

Public  Welfare 

The  health  of  the  white  population  in  the  Territory  was  uniformly  good 
throughout  the  year  with  a  comparatively  low  incidence  of  communicable 
diseases.  A  tuberculosis  X-ray  survey  was  completed  in  the  southern  part  of 
the  Territory  during  the  late  autumn,  and  arrangements  were  made  to  continue 
this  survey  in  1948.     The  incidence  of  venereal  disease  continued  to  diminish. 

Registrations  under  the  Vital  Statistics  Ordinance  during  the  year  were: 
births,  341;  marriages,  61;  and  deaths,  75. 

The  Government  hospital  at  Whitehorse  and  St.  Mary's  Hospital  at  Dawson 
continued  to  function  efficiently.  The  Territorial  Hospital  at  Mayo  was  re- 
opened and  functioned  throughout  the  year  under  administrative  supervision 
with  the  assistance  of  a  Local  Advisory  Board.  The  following  grants  were 
made:  Whitehorse  General  Hospital,  $37,000;  St.  Mary's  Hospital,  $45,000; 
Mayo  General  Hospital,  $25,203.40.  The  number  of  hospital  days  of  patients  for 
the  year  were:  St.  Mary's  Hospital,  18,295  for  675  patients;  Whitehorse  General 
Hospital,  13,559  for  918  patients;  Mayo  General  Hospital,  1,481  for  186  patients. 

Relief  was  extended  to  aged  people  who  were  destitute  and  unemployable. 
The  sum  of  $59,770.16  was  expended  for  relief  and  $5,697.94  was  paid  to  St. 
Maj-y's  Hospital,  Dawson,  for  the  care  of  all  indigent  half-breed  and  white 
children.     These  children  attended  Dawson  Public  School. 
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Education 

Eight  schools  were  maintained  in  the  Territory  during  the  year,  including 
two  at  Dawson  and  one  each  at  "Whitehorse,  IMayo,  Carcross,  Brook's  Brook, 
Destruction  Bay,  and  Swift  River.  In  addition,  a  separate  school  is  maintained 
at  Whitehorse,  and  is  inspected  by  the  Superintendent  of  Schools  for  the  Yukon 
Territory.  The  number  of  teachers  employed  was  22.  The  number  of  pupils 
enrolled  was  507,  and  this  figure  includes  enrolment  at  the  separate  school  at 
Whitehorse.    The  amount  expended  on  education  was  $104,705.15. 

Law  and  Order 

Law  and  order  has  been  well  maintained  throughout  the  Territory  by  the 
Royal  Canadian  ^Mounted  Police. 

Scientific  Surveys 

Scientific  surveys  in  various  fields  were  undertaken  or  continued  by  ofiicers 
of  the  Department  during  the  year.  A  marked  increase  in  the  recovery  of  silver 
and  lead  will  result  from  flotation  and  cyanidation  tests  by  the  Bureau  of  Mines 
on  ore  and  old  tailings  from  the  Keno  Hill  property  in  the  ^layo  area.  The 
increasing  mining  activity  in  the  Yukon  has  given  rise  to  the  problem  of  supplying 
the  mining  properties  with  fuel.  This  led  to  arrangements  to  bring  the  Tantalus 
Butte  coal  mine,  near  Carmacks.  into  production.  Activities  on  this  property 
were  begun  during  the  summer  of  1947.  the  Dominion  having  loaned  the  Yukon 
Coal  Company  funds,  not  exceeding  S300.000,  for  this  purpose.  With  the  assis- 
tance of  a  departmental  coal  geologist,  the  driving  of  a  new  slope  adit  was  begun. 
The  development  program  continued  throughout  the  winter  and  the  coal  which 
will  be  available  as  a  result  of  these  operations  is  apparently  ample  to  meet 
Yukon's  requirements  for  many  years. 

Geological,  geodetic,  and  topographical  survey  parties  were  active  in  different 
parts  of  the  Territory.  Legal  survey  parties  completed  the  surv^ey  of  the  Alaska 
Highway  and  established  the  boundaries  of  Aishihik  and  Snag  airfields;  surveyed 
an  extension  to  Whitehorse  townsite;  selected  and  survej'ed  an  Indian  reserve, 
and  carried  out  various  other  surveys  designed  to  assist  in  the  development  and 
administration  of  the  Territory.  In  addition  a  surveyor  investigated  on  the 
ground  the  problems  and  requirements  relative  to  mineral  claim  surveys,  with 
a  view  to  facilitating  development  and  administration  of  the  territorial  mineral 
resources. 

NATIONAL  PARKS  SERVICE 

The  National  Parks  system  of  Canada  was  expanded  further  during  the 
year.  The  Province  of  New  Brunswick  provided  title  to  an  area  of  almost  80 
square  miles,  fronting  on  the  Bay  of  Fundy  and  extending  back  about  9  miles 
between  the  Goose  and  L'pper  Salmon  (Alma)  Rivers.  The  National  Parks 
system  now  comprises  twenty-six  units  and  covers  an  area  of  more  than  29,000 
square  miles.  These  parks  are  administered  by  the  National  Parks  Service  in 
Ottawa  under  the  authority  and  provisions  of  the  National  Parks  Act.  The 
Act  also  covers  the  National  Historic  Parks,  places  set  aside  to  commemorate 
historic  events  or  to  preserve  national  sites  and  monuments.  In  addition  to  the 
administrative  stafï  at  Ottawa,  a  resident  supei'intendent  is  located  in  each  of  the 
principal  parks.  In  the  interest  of  better  administration.  National  Parks  Regula- 
tions were  revised  and  consolidated  during  the  year. 

Two  National  Park  areas  in  Alberta.  Buffalo  and  Nemiskam,  having  served 
the  purpose  for  which  they  were  established,  were  abolished,  and  the  lands 
returned  to  the  Province.    Adjustments  in  the  boundaries  of  some  of  the  other 
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parks  were  made.  The  principal  changes  were  reductions  in  the  areas  of  Prince 
Albert  Park  in  Saskatchewan  and  Waterton  Lakes  Park  in  Alberta  in  order  to 
facilitate  administration;  and  an  increase  of  approximately  one-third  in  the  size 
of  Elk  Island  Park.  Minor  adjustments,  all  of  them  increases  in  area,  were 
made  to  some  of  the  national  historic  parks,  including  an  addition  to  Fort 
Beauséjour  Park  donated  by  a  public-spirited  citizen  of  New  Brunswick. 

Travel  to  the  Parks 

During  the  year  the  total  attendance  at  National  Parks  exceeded  all 
previous  records  when  1,243,822  visitors  were  recorded.  The  number  of  visitors 
to  each  park,  and  comparative  figures  for  the  previous  year,  will  be  found  in 
the  following  table: 

National  Parks 

1947-48  1946-47 

Banff    326,573  246,397 

Cape  Breton  Highlands   27,507  23,896 

Elk  Island    45,615  39,976 

Georgian    Bay    Islands    4,778  6,591 

Glacier 839  461 

Jasper   71,957  29,191 

Kootenav 77,805  64.530 

Mount  Revelstoke 11.053  8.542 

Point  Pelee    109,354  87,150 

Prince    Albert     34,371  31.474 

Prince    Edward    Island    67.508  50.281 

Riding  Mountain    184.778  161,237 

St.  Lawrence  Islands    14,299  15,824 

Waterton  Lakes    147,177  126,337 

Yoho 31,085  23,015 

Sub-Total    1,154,699  914,902 

National  Historic  Parks 

Fort    Anne    11,980  8,754 

Fort    Beauséjour    16,397  12,023 

Fort  Chambly    26,703  22,546 

Fort  Lennox    1.303  1,223 

Fortress  of  Louisbourg    4,858  4,238 

Fort  Maiden    14.065  17,335 

Fort  Wellington   5-800  5,699 

Port  Royal    Habitation    8.017  6,025 

Sub-Total    89,123  77,843 

grand  total  1,243.822  992,745 

Direct   Revenue 

The  net  revenue  of  the  National  Parks  Services  of  Canada  for  the  fiscal 
year  amounted  to  $491,708.61,  as  compared  with  $422,219.91  for  the  preceding 
year,  an  increase  of  $69,488.70. 

CONSERVATION  SERVICES 

Conservation  plays  an  important  part  in  the  administration  of  National 
Parks  since  all  park  areas  are  natural  v/ildlife  sanctuaries.  Because  most  of 
the  parks  are  well  wooded  a  great  deal  of  emphasis  is  placed  upon  the 
protection  of  park  forest  from  fire  and  insect  pests. 

Forest  Protection 

Although  only  18  forest  fires  were  reported  during  the  year,  the  total  area 
burned  over  was  the  largest  since  1943.  This  situation  was  the  result  of 
abnormal  fire-hazard  conditions  and  large  fires  in  Cape  Breton  Highlands  Park. 
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This  region  accounted  for  96  per  cent  of  the  total  area  burned  in  all  National 
Parks.  This  was  a  complete  reversal  of  the  situation  that  has  prevailed  during 
the  last  ten  years  and  may  be  attributed  to  the  cumulative  effect  of  subnormal 
precipitation  which  had  been  gradually  building  up  to  an  extreme  hazard 
condition  in  this  district  for  a  number  of  years. 

An  analysis  of  the  causes  shows  that  smokers  and  lightning  were  each 
responsible  for  27-8  per  cent,  railways  for  16-7  per  cent,  incendiary  for  5-5 
per  cent,  and  camp  fires  and  unknown  causes  for  11-1  per  cent  each.  Classified 
according  to  size,  56  per  cent  of  the  fires  were  less  than  one-quarter  of  an 
acre,  22  per  cent  were  one-quarter  to  10  acres,  11  per  cent  were  10  to  500 
acres,  and  11  per  cent  were  over  500  acres.  The  absence  of  settlers'  fires,  usually 
a  major  cause,  was  largely  due  to  the  favourable  conditions  which  prevailed  in 
Riding  Mountain  Park. 

Fire  Losses  in  National  Parks 


Park 

Number  of 
Fires 

Area  Burned 
Acres 

Cost  of 
Suppression 

1946 

1947 

1946 

1947 

1946 

1947 

Banff 

19 
7 
1 
3 
9 
0 
4 
1 
2 
1 
0 
1 
0 
0 

1 

6 
3 
1 
0 
0 
0 
3 
0 
2 
0 
0 
0 
0 
3 
0 

2 

248 
2\ 
161' 

n 

0 
Spot 
1,120 
177 
65 
0 
Spot 
0 
0 
Spot 

4'. 

Spot 
Spot 
0 
0 
0 

Spot 

0 
16U 
0 
0 
0 
0 
4,3.30 
0 

S       cts. 

396  05 
2, 1.37  46 
206  30 
440  58 
304  18 
0  00 

4  30 
408  11 

53  13 

5  34 
0  00 
0  00 
0  00 
0  00 
0  90 

S     cts. 
''48  73 

Jasper 

S  02 

Glacier 

32  00 

Kootenay 

0  00 

Yoho 

0  00 

Mount  Revelstoke 

Waterton  Lakes 

0  00 

33  28 

Elk  Island 

0  00 

Prince  Albert 

Riding  Mountain 

559  67 
0  00 

St.  Lawrence  Islands 

0  00 

Point  Pelee 

0  00 

Georgian  Bay 

Cape  Breton 

0  00 
21,1.36  77 

Prince  Edward  Island 

0  00 

Totals 

49 

18 

1,777 

4,496 

3,956  35 

22,018  47 

One  new  fire  lookout,  the  Aylmer,  was  completed  in  Banff  Park.  This  is 
a  30-foot  steel  tower  on  Mount  Aylmer,  which  permits  observation  of  part 
of  the  eastern  end  and  all  of  the  western  end  of  Lake  Minnewanka,  and  the 
Cascade  Valley  as  far  west  as  Banff.  In  addition,  work  has  been  done  on  the 
Géraldine  Lookout  in  Jasper  Park,  which,  it  is  hoped,  will  be  completed  during 
1948.  The  total  number  of  primary  lookouts  in  the  mountain  Parks  is 
now  thirteen. 

New  equipment  purchased  during  the  year  included  twelve  portable  gaso- 
line pumps,  and  23,000  feet  of  l;^-inch  line  hose  as  well  as  many  small  accessories 
feuch  as  Siamese  couplings,  nozzles,  metal  tool  boxes,  and  canvas  relay  tanks. 
More  than  half  of  this  equipment  was  purchased  for  fighting  the  large  fires  in 
Cape  Breton  Highlands  Park. 

Fire  AVeather  Stations 

All  fire  weather  stations  in  Banff,  Jasper,  Yoho,  Waterton  Lakes,  Prince 
Albert,  and  Riding  Alountain  Parks  were  in  operation  from  the  middle  of  May 
until  about  the  end  of  September,  depending  on  local  conditions.  No  new  fire 
weather  stations  were  established  during  the  3'ear.  During  the  fire  season  the 
western  parks  received  daily  weather  forecasts  from  the  Meteorological  Service, 
Department  of  Transport. 
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Although  weather  conditions  were  generally  favourable  in  the  western 
parks,  periods  of  extreme  hazard  prevailed  intermittently  from  May  to  August. 
In  Prince  Albert  Park,  during  June,  the  fire  danger  index  rose  to  "extreme"  on 
several  occasions.  In  the  eastern  parks,  periods  of  extreme  danger  were 
experienced  in  August,  resulting  in  the  severe  fires  which  occurred  in  Cape 
Breton  Highlands  Park. 

Insect  Contkol 

Control  of  forest  insects  during  the  past  year  was  limited  to  experiments 
aimed  at  controlling  the  mountain-pine  bark  beetle  (Dendroctonus  vionticolae) 
by  the  use  of  chemicals,  and  a  survey  of  an  infestation  of  the  false  hemlock 
looper  (Nepytea  canosaria)  which  is  attacking  Douglas  fir  in  the  vicinity  of 
Radium  Hot  Springs  in  Kootenay  Park. 

The  experiments  to  control  bark  beetles  were  carried  out  in  Yoho  Park  to 
determine  the  practicability,  effectiveness,  and  cost  of  this  method  of  control. 
Although  field  work  was  completed  during  the  summer  of  1947,  the  analysis  of 
information  obtained  is  as  yet  incomplete. 

Disposal  of  Timber  Under  Annual  Cutting  Budget 

Under  control  of  a  forest  working  plan,  cutting  of  saw-timber,  fuelwood  and 
other  forest  products  for  the  use  of  local  settlers  was  continued  in  Riding  Moun- 
tain Park.  During  the  year,  2,021  permits  were  issued  for  3,588,650  feet 
board  measure  of  saw-timber,  15,643  cords  of  fuelwood,  76,112  posts  and  10;307 
trees.  The  number  of  permits  issued  was  approximately  the  same  as  last  year, 
and  20  per  cent  of  the  cut  consisted  of  wind-thrown  timber.  With  a  few  minor 
exceptions,  regulations  controlling  the  cutting  of  timber  in  National  Parks  were 
well  observed. 

MAINTENANCE  AND  IMPROVEMENTS 

A  program  of  development  and  improvement,  held  in  abeyance  during  war 
years,  was  resumed  in  many  of  the  parks.  This  program  included  road  and  trail 
improvements,  extension  of  camp-ground  areas,  construction  of  wardens'  cabins, 
fire  lookout  towers,  bridges,  and  provision  of  townsite  services.  The  Service 
was  enabled  to  overcome,  to  some  extent,  arrears  of  maintenance,  and  to  obtain 
some  replacements  for  worn  out  and  obsolete  equipment.  All  park  facilities,  such 
as  highways,  roads,  trails,  bridges,  culverts,  telephone  lines,  and  buildings  owned 
by  the  National  Parks  Service,  were  maintained  in  efiicient  operation. 

Roads  and  Bridges 

The  work  under  this  heading  consists  of  the  construction  and  maintenance  of 
highways,  roads,  and  bridges. 

In  Banff  Park,  work  began  on  the  revision  of  the  Banff- Windermere  High- 
way, starting  at  Eisenhower  Junction.  Considerable  resurfacing  was  done  on  the 
Trans-Canada  Highway  from  Lake  Louise  Station  to  the  boundary  of  Yoho 
Park.  Resurfacing  operations  were  also  carried  out  on  the  Moraine  Lake  Road. 
Other  work  included  construction  of  H  miles  of  fire  road  into  the  Flint's  Park 
area. 

In  Jasper  Park  the  road  and  parking  space  at  i^-thabaska  Glacier  were 
improved  and  a  new  bridge  was  constructed  across  the  canyon  at  Sunwapta  Falls. 

In  Kootenay  Park,  the  Sinclair  Canyon  bridge  was  repaired  and  a  new  con- 
crete bridge  was  erected  at  ]Mile  27  on  the  Banff- Windermere  Highway. 

In  Prince  Albert  and  Riding  Mountain  Parks  a  number  of  bridges  were 
repaired  and  culverts  replaced. 
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In  Cape  Breton  Highlands  Park  two  new  bridges  were  completed,  one  at 
Mile  12  on  the  Cabot  Trail  and  one  on  the  road  up  Roper's  Brook  intervale. 
Extensive  repairs  were  made  to  the  North  Mountain  Bridges,  and  a  number  of 
culverts  installed. 

Trails 

In  Banff  Park,  1|  miles  of  fire  trail  were  constructed  in  Johnson's  Canyon. 
In  Jasper  Park  the  Whirlpool  fire  trail  was  completed  to  Moab  Lake,  the  11 -mile 
Devona  fire  ti'ail  was  graded,  and  the  Snake  Indian  fire  trail  was  completed  to 
Strawberry  Creek.  In  addition,  the  Marmot  ski  trail  was  opened  up  as  far 
as  Mile  2-5. 

Communication  System 

The  following  table  indicates  the  existing  mileage  of  roads,  trails,  and 
telephone  lines  within  the  National  Parks  as  of  March  31,  1948: 

Roads 


National  Parks 

Motor 

Secondary 

Fire 

Trails 

Telephone 
Lines 

Banff 

Miles 

182-9 
.50-8 
16-0 

Miles 

3-2 
1-6 

Miles 
103-0 

Miles 

727-5 
21-0 
30-0 
95-5 
582-5 
156-0 
82-5 

Miles 
288-15 

Cape  Breton  Highlands 

Elk  Island 

16-0 

Glacier 

17-5 

58-0 

9-5 

3-5 

Jasper 

144-0 
61-1 
18-0 

7-5 
68-0 

7-0 
51-6 
47-8 
45-0 

18-5 

423-7 

Kootenay 

Mount  Re velstoke .    . 

60-0 
10-75 

Point  Pelee 

4-0 
48-0 

4-0 
52-9 
13-5 

6-5 

Prince  Albert 

298-25 

129-0 

Prince  Edward  Island 

Riding  Mountain 

113-0 

146-40 

204-0 

227-5 

24-5 

65-0 

Yoho 

72-5 

Total 

699-7 

152-2 

212-5 

2,456-65 

1,296-10 

Buildings 

Building  activity  showed  a  marked  increase  notwithstanding  the  shortages 
of  materials  and  labour.  In  Banff  townsite  102  building  permits  were  issued 
covering  new  construction,  including  alterations  and  improvements,  with  an 
estimated  value  of  more  than  $711,000.  Outside  the  townsite,  building  construc- 
tion to  the  value  of  approximately  $39,000  was  authorized.  The  principal 
structures  included  replacement  of  the  Cascade  Hotel,  a  new  Hudson's  Bay  Com- 
pany store,  and  the  Banff  Clinic  building.  A  chalet  to  accommodate  students  of 
the  Banff  Summer  School  of  Fine  Arts  was  completed,  and  construction  of  a 
second  chalet  started.  Building  activity  undertaken  by  the  Parks  Administra- 
tion at  Banff  included  removal  of  37  buildings  from  the  former  Seebe  Intern- 
ment Camp.  Eighteen  of  these  buildings  were  utilized  in  the  emergency  housing 
project  at  the  Tunnel  Mountain  camp-ground.  The  remainder  were  turned 
over  to  the  various  park  services. 

In  Jasper  townsite,  29  building  permits  were  issued  to  private  enterprise. 
The  administration  made  a  start  on  a  new  recreation  centre  and  swimming 
pool  and  a  new  incinerator,  and  work,  either  underway  or  completed,  included  a 
residence  and  utility  building  at  the  fish  hatchery  and  an  information  bureau 
on  the  Banff-Jasper  Highway  near  the  boundary  between  Jasper  and  Banff 
Parks. 

In  AVaterton  Lakes  Park,  new  construction  included  two  staff  residences,  a 
warden's  cabin,  a  stable,  and  two  campsite  kitchens. 
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In  Kootenay  Park,  the  work  of  providing  temporary  bath-house  facilities, 
made  necessary  by  the  destruction  of  the  bafch-house  by  fire,  was  begun. 

At  Elk  Island  Park,  an  equipment  and  storage  building  was  completed, 
and  the  golf  club-liouse  and  the  garage  at  the  North  Gate  were  enlarged. 

In  Prince  Albert,  21  building  permits  totalling  $31,275  were  issued,  and  the 
Parks  Administration  constructed  a  frame  building  to  be  used  as  a  doctor's 
residence  and  medical  centre,  and  4  cabins  for  the  warden  service. 

At  Riding  Mountain  Park,  a  medical  centre  and  R.C.M.P.  barracks  were 
erected  by  the  National  Parks  Service,  and  an  outdoor  roller  skating  rink, 
4  cottages  and  2  bungalow  cabin  units  were  constructed  by  private  enterprise. 
Good  progress  was  made  on  the  construction  of  a  boys'  camp  at  the  west  end  of 
Clear  Lake,  also  by  private  enterprise. 

In  Georgian  Bay  Islands  Park,  the  Queen  Elizabeth  Sea  Cadets,  the 
Y.M.C.A.,  the  Lions  Club,  and  the  Calvary  Baptist  Church  all  added  to  their 
camp  facilities.  The  administration  built  a  new  wharf,  repaired  others,  and 
enlarged  the  caretakers'  cabin. 

At  St.  Lawrence  Islands  Park,  wharves  at  Beau  Rivage  Island  and  Gordon 
Island  were  reconstructed. 

In  Cape  Breton  Highlands  Park,  the  Provincial  Government  of  Nova 
Scotia  completed  construction  of  an  eight-room  cabin  at  Keltic  Lodge  and 
added  a  second  staff  dormitory  and  an  extension  to  the  laundry.  The  Parks 
Administration  erected  a  new  staff  quarters  building,  and  new  aerial  masts  to 
improve  radio-phone  communications.  At  Prince  Edward  Island  Park,  progress 
was  made  in  the  construction  of  a  staff  residence  at  Dalvay,  and  a  warden's 
cottage  at  Cavendish.  The  residence  of  the  park  superintendent  was  remodelled 
to  provide  accommodation  for  the  administrative  office,  wihich  was  removed 
from  Dalvay  House. 

TOWNSITES 

The  National  Parks  Service  is  responsible  for  providing  normal  municipal 
facilities  in  the  townsites,  including  street  and  sidewalk  maintenance,  water 
supply  and  sewage  disposal,  garbage  collection,  fire  prevention,  public  health 
services,  and  control  of  building  design.  These  municipal  services  are  operated 
on  a  repayment  basis.  Regular  townsite  services  were  maintained,  and  water 
systems  operated  at  Banff,  Jasper,  Kootenay,  Waterton  Lakes,  Prince  Albert, 
and  Riding  Mountain  Parks.  Electric  power  facilities  in  Jasper  Park  were 
extended  by  the  erection  of  new  transmission  lines  from  Jasper  townsites  to 
Lake  Edith  and  the  Fish  Hatchery.  The  provision  of  electric  power  at  Waterton 
Lakes  Park  by  the  Calgary  Power  Company  and  at  Riding  Mountain  Park  by 
the  Manitoba  Power  Commission  was  begun  during  the  year. 

Tourist  Accommodation  and  Camp-Grounds 

Tourist  accommodation,  particularly  the  bungalow  cabin  type,  was  con- 
siderably expanded  by  private  enterprise.  Many  new  cabins  were  added  within 
and  adjacent  to  park  areas.  Arrangements  were  made  to  lease  a  group  of 
Government-owned  cabins  in  Banff  Park  to  returned  veteran  concessionaires 
already  operating  tourist  accommodation  for  visitors.  Agreements  were  made 
to  provide  for  the  erection  of  two  bungalow  camps  in  1948  by  private  enterprise 
in  the  vicinity  of  Cape  Breton  Highlands  Park.  A  new  summer  hotel  and  five 
new  bungalow  camps  were  put  in  operation  just  outside  the  boundary  of 
Prince  Edward  Island  Park.  Concessionaires,  some  of  them  war  veterans, 
opened  up  many  new  catering  establishments  in  the  National  Parks  in  Western 
Canada.  Forty  new  buildings  were  added  to  existing  bungalow  camps  and  other 
concessions  in  Banff  Park.  Twenty  new  cabins  were  added  to  bungalow  camps 
in  Jasper  Park  and  twenty-six  to  auto  camps  in  Waterton  Lakes  Park.  The 
main  camp-ground  in  Prince  Albert  was  extended,  and  construction  of  a  new 
camp-ground  at  Two-Jack  Lake  in  Banff  Park  was  begun. 
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Recreational  Features 

The  National  Parks  serve  as  centres  of  outdoor  life  and  recreation  for  both 
summer  and  winter  sports.  Hundreds  of  miles  of  smooth  roads  and  thousands 
of  miles  of  well  kept  trails  provide  access  to  all  parts  of  the  parks  where  the 
vacationist  may  enjoy  the  natural  beauty  of  the  scenery  and  the  abundant 
wildlife  resulting  from  sancutary  conditions. 

Favourite  summer  sports  include  hiking,  riding,  mountain  climbing, 
boating,  canoeing,  swimming,  fishing,  tennis,  and  golf.  Many  of  the  parks 
possess  golf  courses,  some  of  which  are  equal  to  the  finest  on  the  continent,  as 
well  as  tennis  courts.  Work  on  bowling  greens  was  completed  in  Riding 
Mountain  Park  and  begun  in  Cape  Breton  Highlands  and  Prince  Edward 
Island  Parks. 

Winter  sports,  including  skiing,  skating,  and  curling,  are  popular  in  several 
of  the  parks.  Banff  Park  in  particular  has  developed  into  an  outstanding  resort 
for  winter  sports  and  is  the  centre  of  a  vast  territory  where  skiing  lasts  from 
December  until  April. 

Special  Events 

Events  of  interest  in  the  National  Parks  during  the  year  included  ski 
meets,  tennis  and  golf  tournaments,  curling  bonspiels,  trail  riding,  trail  hiking 
and  mountaineering  expeditions,  regattas,  ball  games,  winter  carnivals,  and 
Indian  Days.  In  addition,  more  than  50  organizations  from  Canada  and  the 
United  States  held  their  meetings  and  conventions  in  the  parks.  The  popularity 
of  the  National  Parks  for  gatherings  of  this  nature  is  increasing  annually. 

Their  Excellencies  the  Governor  General  of  Canada  and  Viscountess 
Alexander  of  Tunis  with  their  family  spent  most  of  August  in  Cape  Breton 
Highlands  Park.  This  park  was  also  the  locale  for  the  meeting  of  the 
Provincial  Ministers  of  Mines  during  the  first  week  in  September.  Earlier  in 
the  summer  a  memorial  plaque  was  unveiled  at  the  Lone  Shieling  picnic  grounds 
on  the  Cabot  Trail  by  Mrs.  Flora  McLeod,  a  Highland  Chieftain  from  Dunvegan, 
Scotland.  Premier  Angus  L.  Macdonald  of  Nova  Scotia  took  part  in  the 
ceremony.  Two  cairns,  erected  by  International  Rotary  to  commemorate  the 
cordial  relations  w^hich  have  long  existed  between  Canada  and  the  United  States, 
were  unveiled  in  the  presence  of  a  large  number  of  citizens  from  both  countries. 
The  cairns  are  located  on  the  International  Boundary  between  Waterton  Lakes 
Park  in  Alberta,  and  Glacier  National  Park  in  Montana. 

Publicity  and  Information 

The  growing  interest  in  the  National  Parks  as  vacation  areas  is  reflected 
not  only  in  the  increased  number  of  visitors  but  also  in  the  hea\y  demand  for 
printed  information,  such  as  booklets  and  folders.  The  following  publications 
in  the  quantities  indicated  were  prepared  for  distribution  during  the  fiscal 
year: 

Booklets — 

Canada's  Mountain  Playgrounds    20.000 

Sport  Fishing  in  Canada's  National  Parks   10,000 

Folders — 

Point  Pelee,  Georgian  Bay  Islands  and  St.  Lawrence  Islands  National 

Parks    25,000 

Elk   Island   National    Park    35,000 

Prince    Albert    National    Park    25,000 

Banff  National  Park   50,000 

Jasper   National    Park    50,000 

Waterton  Lakes  National  Park   50,000 

Prince  Edward  Island  National  Park   25,000 

Cape  Breton  Highlands  National   Park    25.000 

Riding  Mountain  National    Park    25,000 

Kootenay,  Yoho,  Glacier  and  Mount  Revelstoke  National  Parks 25,000 

Miscellaneous — ■ 

Mailing    Card     250,000 
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These  publications  were  made  available  through  provincial  and  other  travel 
bureaux,  transportation  agencies  in  Canada,  the  United  States,  and  Mexico, 
and  to  other  countries  through  the  Information  Section  of  the  Department  of 
External  Affairs. 

The  preparation  of  a  new  folder  dealing  with  National  Historic  Parks  and 
Sites  in  the  Province  of  Quebec  was  begun  during  the  year. 

In  order  to  keep  pace  with  the  growing  public  interest  in  the  National  Parks, 
certain  changes  in  the  organization  and  administration  of  the  Publicity  Division 
were  effected.  As  the  number  of  inquiries  rapidly  increased,  it  became  necessary 
to  expand  the  use  of  other  agencies  to  secure  a  wider  dissemination  of  informa- 
tion, particularly  in  the  United  States.  To  provide  adequate  material  for  this 
purpose,  the  number  and  quantity  of  publications  were  increased,  new  motion 
pictures  were  produced,  and  the  still  photo  and  kodachrome  slide  library 
expanded. 

The  responsibility  for  the  distribution  of  National  Parks  motion  picture 
films  was  transferred  to  the  National  Film  Board.  The  responsibility  for 
exhibition  requirements  was  assumed  by  the  Canadian  Government  Exhibition 
Commission.  The  advantages  of  National  Parks  as  recreation  areas  were  more 
widely  publicized  in  the  United  States  by  the  Canadian  Government  Travel 
Bureau.  In  the  departmental  reorganization  an  Editorial  and  Information 
Section  was  established  and  the  Parks  Publicity  Division  was  merged  with  the 
new  Section.  Thus,  liaison  duties  with  other  agencies  have  expanded  and  a 
greater  percentage  of  time  has  been  devoted  to  co-ordinating  these  combined 
efforts  in  order  to  furnish  Canadians  and  people  of  other  countries  with  up-to- 
date  knowledge  of  the  National  Parks  and  National  Historic  Sites.  Conferences 
and  meetings  dealing  with  travel,  recreation,  health,  and  wildlife  conservation 
have  been  numerous. 

National  Parks  motion  pictures  of  recreational  and  wildlife  subjects  were 
exhibited  through  National  Film  Board  channels  to  audiences  in  Canada,  the 
United  States,  and  Australia.  There  were  2,861  showings  and  an  attendance 
of  approximately  575,312  persons.  Four  new  16mm.  coloured  sound  films  were 
produced  and  progress  was  made  in  having  films  used  in  television  broadcasts. 
Purchases  of  2,803  still  photographs  were  made,  of  which  1,536  were  distributed. 
Nine  hundred  and  twenty-two  lantern  slides  and  686  kodachrome  slides  were 
loaned.  Eight  hundred  and  thirty-five  new  kodachrome  slides  were  purchased, 
duplicates  of  which  are  available  to  the  public  at  cost. 

Participation  in  the  Canadian  National  Exhibition,  after  a  lapse  of  several 
years,  required  the  preparation  of  a  new  modernized  display  by  the  Canadian 
Government  Exhibition  Commission.  Conservation  of  wildlife  was  graphically 
portrayed,  and  continuous  projection  of  new  National  Parks  films  attracted  an 
estimated  600,000  visitors. 

Closer  liaison  with  the  Canadian  Government  Travel  Bureau  has  increased 
the  reference  to  National  Parks  in  both  its  advertising  program  and  the 
exhibits  which  are  provided  at  Travel  Shows  in  the  United  States.  As  a  result 
many  more  inquiries  on  National  Park  subjects  have  been  dealt  with. 

Addresses  on  recreational  and  wildlife  study  opportunities  in  the 
National  Parks  were  delivered  to  a  number  of  organizations  in  Canada,  and 
66  special  articles  and  news  releases  were  distributed  to  newspapers  and 
magazines.  Material  for  special  writers,  encyclopedias,  and  other  publica- 
tions  were   regularly    supplied. 

NATIONAL  HISTORIC  PARKS  AND  SITES 

The  National  Parks  Service-  is  entrusted  with  the  restoration,  preserva- 
tion and  administration  of  National  Historic  Parks  and  Sites,  and  with 
the  commemoration  of  the  public  services  of  outstanding  persons  in  Canadian 
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history.  The  Service  is  advised  in  this  phase  of  its  work  by  the  Historic  Sites 
and  Monuments  Board  of  Canada,  an  honorary  body  of  recognized  historians, 
representing   the   various  provinces  of   the  Dominion. 

The  personnel  of  the  Board  is  as  follows:  Chairman,  Dr.  J.  Clarence  Webster, 
Shediac,  New  Brunswick;  Professor  Fred  Tandon,  London,  Ontario;  Professor 
D.  C.  Harvey,  Halifax,  Nova  Scotia;  the  Honourable  E.  Fabre-Surveyer,  Mont- 
real, Quebec;  J.  A.  Gregory,  North  Battleford,  Saskatchewan;  the  Reverend 
Antoine  d'Eschambault,  St.  Boniface,  Manitoba;  Major  G.  Lanctot,  Dominion 
Archivist,  Ottawa,  Ontario;  Professor  M.  H.  Long,  Edmonton,  Alberta;  Professor 
Walter  N.  Sage,  Vancouver,  British  Columbia;  and  W.  D.  Cromarty,  National 
Parks  Service,  Ottawa,  Ontario. 

The  annual  meeting  of  the  Board  was  held  in  Ottawa,  May  21-23,  1947. 
A  wide  variety  of  matters  relating  to  the  historic  background  of  the  Dominion 
were  reviewed  and  a  selection  made  of  those  considered  of  sufficient  national 
importance  to  be  dealt  with.  Of  the  many  sites  considered  by  the  Board  to  date, 
348  have  been  marked  or  acquired  and  210  others  recommended  for  attention 
at  a  later  date. 

National  Historic  Parks 

The  following  is  a  summary  of  maintenance  and  improvement  work  carried 
out  in  Canada's  nine  National  Historic  Parks  during  the  year: 

Fort  Anne,  N.S. 

Concrete  mountings  were  made  for  the  cannon  on  the  northwest  Curtain, 
shingle  stain  was  applied  to  the  roof  and  walls  of  the  band  stand,  the  exterior 
walls  of  the  museum  building  were  painted,  and  a  water  sprinkling  system  was 
installed  on  the  lawn  of  the  fort  square. 

Port  Royal,  N.S. 

Fresh  gravel  was  spread  on  the  floors  of  the  magazine  and  wine  cellar,  and 
ventilators  were  installed  in  the  latter  to  offset  dampness.  New  steps  were  con- 
structed in  the  stockade,  cannon  were  mounted  and  painted,  and  the  parchment 
windows  were  replaced. 

Fortress  of  Louisbourg,  N.S. 

Arrangements  were  made  with  the  Nova  Scotia  Light,  Heat  and  Power 
Company  for  their  power  line  to  be  extended  to  the  park.  A  memorial  was  built 
over  the  grave  of  the  Due  d'Anville,  whose  remains  were  found  some  years 
ago  when  excavation  work  was  being  carried  out.  Four  old  fireplaces  in  the 
ruins  of  the  hospital  were  dismantled  and  rebuilt,  and  a  section  of  the  wall  was 
repointed.  The  bridge  over  the  moat  leading  to  the  burying-ground,  the  case- 
mates at  the  Citadel,  and  the  archways  near  the  bake-ovens  were  repaired  and 
new  stone  walls  constructed  on  each  side  of  the  doorway.  Cement  bases  and 
carriages  were  made  for  some  of  the  cannon,  a  garage  was  built,  and  the 
entrance  road  and  fences  repaired. 

Fort  Beauséjour,  N.B. 

A  concrete  base  was  constructed  at  the  north  end  of  the  museum  building 
to  receive  the  large  millstones  which  have  been  obtained.  New  gun  carriages 
were  made  and  the  cannon  mounted.  The  pavilion  and  interior  of  the  library 
were  painted. 

Fort  Chambly,  Que. 

Repairs  were  made  to  the  retaining  wall  where  it  had  been  undermined  by 
high  water,  and  additional  fill  placed  at  the  points  affected.  The  interior  walls 
of  the  museum,  the  main  entrance  doors,  and  all  picnic  benches,  tables,  and  signs 
were  painted. 
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Fort  Lennox,  Que. 

Permission  was  granted  to  the  Jeunesse  Etudiante  Catholique  Organization 
to  use  a  portion  of  the  park  property  during  the  summer  months  as  a  youth 
training  centre.  The  inner  walls,  roof,  and  fireplace  of  the  Officers'  Quarters  were 
repaired  and  the  windows  painted.  The  masonry  in  the  archway  and  along  the 
stairs  leading  to  the  second  floor  of  the  Guard  House  was  repaired,  the  Parade 
Ground  was  levelled,  and  the  drains  cleaned.  A  new  galvanized  roof  was  placed 
on  the  Commissariat  Building  and  painted;  the  entrance  bridge  was  repaired  and 
the  railings  painted;  the  windows  in  the  Men's  Barracks  and  Canteen  were 
repaired,  and  a  new  boat  house  was  constructed.  Arrangements  were  made 
with  the  Department  of  Public  Works  to  have  the  road  from  the  highway  to  the 
wharf  repaired. 

Fort  Wellington,  Ont. 

A  new  macadam  surface  was  placed  on  the  entrance  road  and  parking 
area;  repairs  were  made  to  the  earthworks,  and  a  number  of  new  benches  made 
and  placed  at  different  points  for  the  convenience  of  visitors.  The  buildings 
were  painted,  the  caponnierre  was  drained,  and  the  grounds  levelled.  Road 
signs  were  erected  by  the  Provincial  Department  of  Highways  to  direct  tourists 
to  the  fort,  and  permission  was  granted  to  the  town  of  Prescott  to  plant  a 
number  of  trees  along  the  east  side  of  the  park  property  in  memory  of  the 
local  men  who  lost  their  lives  in  World  War  II. 

Fort  Maiden,  Ont. 

Arrangements  were  made  with  the  Department  of  Public  Works  to  have 
repairs  made  to  the  retaining  wall,  and  for  additional  fill  to  be  placed  at  the 
back.  Temporary  repairs  were  made  to  the  roof  of  the  Old  Mess  Hall,  which 
was  damaged  by  fire,  and  a  spark  guard  placed  on  top  of  the  chimney  to 
prevent  recurrences. 

Fort  Prince  of  Wales,  Man. 

The  bronze  tablets  were  cleaned  and  damaged  enamelled  signs  were 
removed. 

National  Historic  Sites 

The  following  new  historic  sites  were  marked  by  the  erection  of  cut-stone 
monuments  or  bronze  tablets  during  the  year: 

The  First  Responsible  Government  in  the  British  Empire 

This  event  has  been  commemorated  by  the  erection  of  a  bronze  tablet  in 
the  Assembly  Chamber  of  the  Parliament  Buildings,  Halifax,  N.S. 

The  Lumber  Industry,  Saint  John,  N.B. 

A  cut-stone  monument  with  tablet  was  erected  in  Rivcrview  Park  to  com- 
memorate events  connected  with  the  lumber  industry. 

Bliss    Carman,    Sir    Charles    G.    D.    Roberts,    and    Francis    Joseph    Sherman, 
Fredericton,  N.B. 
A   cut-stone   monument  with   tablet  was   erected   on   the   campus   at   the 
University  of  New  Brunswick  to   commemorate  these   outstanding   Canadian 
poets,  all  of  whom  were  born  in  or  near  Fredericton. 

Louis  Jolliet,  Quebec,  P.Q. 

A  cut-stone  monument  with  tablet  w^as  erected  on  Champlain  Street  in 
memory  of  Louis  Jolliet,  1645-1700,  a  native  of  Quebec,  who,  with  Father  Jacques 
Marquette,  discovered  and  explored  the  Mississippi  River  in  1673. 
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Survey  of  the  Great  Lakes,  Owen  Sound,  Ont. 

A  cut-stone  monument  with  tablet  was  erected  on  the  grounds  of  the 
Public  Library  to  commemorate  the  Survey  of  the  Great  Lakes. 

Brigadier-General  E.  A.  Cruickshonk ,  Welland,  Ont. 

A  bronze  tablet  was  aflftxed  to  the  County  Court  House  to  commemorate 
Brigadier-General  E.  A.  Cruickshank,  historian,  soldier,  and  magistrate. 

Archibald  Byron  Macallum,  London,  Ont. 

A  bronze  tablet  was  placed  in  the  County  Court  House  to  the  memory  of 
Archibald  Byron  Macallum,  biologist,  chemist  and  teacher. 

The  Honourable  John  Norquay,  Winnipeg,  Man. 

A  bronze  tablet  was  placed  in  the  Legislative  Buildings  to  commemorate 
the  Honourable  John  Norquay,  Premier  of  Manitoba,  1878-87. 

Louise  Crummy  McKinney,  Claresholm,  Alta. 

A  bronze  tablet  was  placed  on  the  Post  Office  to  Louise  Crummy  McKinney, 
the  first  woman  to  become  a  member  of  a  legislature  in  the  British  Empire. 

The  Oregon  Treaty  of  1846,  Douglas,  B.C. 

A  bronze  tablet  was  attached  to  the  monument  erected  the  previous  year 
on  the  International  Boundary  in  co-operation  with  the  Washington  State 
Historical  Society  and  the  British  Columbia  Historical  Association,  to  com- 
memorate the  signing  of  the  Oregon  Treaty  of  1846. 

Amor  de  Cosmos,  Victoria,  B.C. 

A  bronze  tablet  was  placed  in  the  Parliament  Buildings  in  memory  of 
Amor  de  Cosmos,  a  leader  in  the  struggle  for  Confederation  and  Responsible 
Government. 

DOMINION  WILDLIFE  SERVICE 

The  Dominion  Wildlife  Service  deals  with  questions  of  policy  and  method 
with  respect  to  conservation  and  management  of  those  wildlife  resources  that 
are  under  control  of  the  Dominion  Government,  including  fur-bearers,  game, 
and  other  wild  animals  and  birds,  and,  by  scientific  research,  obtains  the 
information  necessary  for  such  conservation  and  management.  More  speci- 
fically, the  work  embraces  administration  of  the  Migratory  Birds  Convention 
Act  and  the  Northwest  Game  Act  and  Fur  Export  Ordinance,  conservation  of 
the  game  and  fur  resources  and  other  wild  creatures  in  the  Northwest  Territories, 
and  the  management  of  wild  animals,  birds,  and  fish  in  the  National  Parks 
of  Canada.  The  work  also  includes  dealing  with  national  and  international 
problems  relating  to  wildlife  resources  as  a  national  asset,  co-operation  with 
other  agencies  having  similar  interests  and  problems,  and  planning  and  carrying 
out  scientific  investigations  relating  to  numbers,  food,  shelter,  migrations, 
reproduction,  diseases,  parasites,  predators,  competitors,  and  uses  of  the  wild 
creatures. 

In  addition  to  the  scientific,  administrative,  and  clerical  staff  at  Ottawa, 
the  service  is  represented  by  five  Dominion  Wildlife  Officers,  resident  in  and 
responsible  for  their  respective  districts.  These  districts  are,  the  Maritime 
Provinces,  Quebec,  Ontario,  the  Prairie  Provinces,  and  British  Columbia. 

Two  mammalogists,  W.  A.  Fuller  and  W.  E.  Stevens,  were  appointed  to 
the  staff  of  the  Mackenzie  Division  of  the  Northwest  Territories  and  Yukon 
Services  in  June,  1947.  Both  were  assigned  to  duty  in  Mackenzie  District,  Mr. 
Fuller  at  Fort  Smith  and  Mr.  Stevens  at  Aklavik.  They  were  included  in  the 
establishment  of  the  Dominion  Wildlife  Service  when  it  was  formed. 
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On  January  1,  1948,  Dr.  0.  H.  Hewitt  was  transferred  from  the  position 
of  Dominion  Wildlife  Officer  for  Ontario  to  headquarters  stafî  as  Wildlife 
Management  Officer  in  charge  of  migratory  bird  research. 

The  Service  is  responsible  for  the  establishment  and  control  of  Dominion 
Bird  Sanctuaries.  In  the  fiscal  year  1947-48,  there  were  67  sanctuaries,  with 
an  area  of  some  1,360  square  miles.  A  number  of  these  sanctuaries  are  under 
the  protection  of  salaried  resident  caretakers.  The  Service  also  receives 
co-operation  from  a  large  number  of  Honorary  Game  Wardens  in  the  prov- 
inces and  territories.  These  officers  assist  vohmtarily  in  spreading  conserva- 
tion ideas  and  in  the  administration  of  the  Migratory  Birds  Convention  Act. 
The  information  on  wildlife  conditions  that  they  furnish  is  very  valuable. 

INVESTIGATIONS 

Migratory  Birds. — From  May  to  October,  1947,  investigations  on  water- 
fowl production  on  the  southern  coast  of  James  Bay  were  carried  on  by  two 
student  assistants,  John  P.  Kelsall  and  Louis  Lemieux.  Dr.  0.  H.  Hewitt 
participated  in  this  work  in  spring  and  autumn.  This  survey  included  studies 
of  the  goose  populations  on  the  vast  feeding  grounds  in  that  region,  and  of 
the  hunting  of  this  bird  by  resident  and  non-resident  hunters. 

The  annual  survey  of  breeding  woodcock  and  Wilson's  snipe  in  Ontario, 
Quebec,  and  the  Maritime  Provinces  was  conducted  during  April  and  May. 

J.  A.  Munro  and  J.  Dewey  Soper  were  engaged  during  the  greater  part 
of  the  summer  in  an  extensive  survey  of  breeding  waterfowl  in  British 
Columbia  and  the  Prairie  Provinces. 

In  Saskatchewan,  during  the  summer  and  early  autumn,  an  investigation 
of  the  breeding  population  of  greater  sandhill  cranes  and  of  the  economic 
status  of  sandhill  cranes,  with  particular  reference  to  crop  damage  in  certain 
areas,  was  carried  on.  The  necessary  research  was  done  by  David  A.  Munro, 
student  assistant,  with  the  help  of  Mr.  Soper. 

J.  A.  Munro  conducted  an  intensive  study  of  Duck  Lake  in  the  Creston 
district  of  British  Columbia,  and  of  waterfowl  frequenting  it.  This  investigation 
was  of  particular  importance  in  considering  future  use  of  Duck  Lake. 

In  January,  1948,  all  field  personnel  of  the  Dominion  Wildlife  Service, 
together  with  various  co-operators,  took  part  in  the  annual  international 
inventory  of  wintering  waterfowl  of  North  America. 

Biological  Surveys. — Under  a  contract  with  the  Department,  Dr.  I.  McT. 
Cowan,  Professor  of  Zoology,  University  of  British  Columbia,  assisted  by 
W.  E.  Stevens,  mammalogist,  of  Aklavik,  spent  the  greater  part  of  the  months 
of  June,  July,  and  August,  1947,  in  carrying  out  a  preliminary  study  of  the 
biota  of  the  Mackenzie  River  Delta.  His  report  on  these  investigations,  and 
his  recommendations  for  the  development  and  proper  harvesting  of  the  fur 
crop  of  the  Mackenzie  Delta,  were  studied  by  the  Advisory  Board  on  Wildlife 
Protection  and  reviewed  by  the  Northwest  Territories  Council. 

Field  research  relating  to  Arctic  mammals,  particularly  fur-bearing  and 
game  mammals,  and  intensive  study  of  the  management  and  sociological 
aspects  of  the  fur  industry  of  the  Mackenzie  Delta  are  being  continued. 
W.  A.  Fuller  has  been  engaged  upon  mammalogical  investigations  in  the 
southern  part  of  the  Mackenzie  District  and  in  Wood  Buffalo  Park.  Atten- 
tion has  been  focused  on  muskrats,  which  are  an  important  source  of  revenue 
and  of  food.  A  detailed  study  of  the  muskrat  population  of  the  Embarrass 
River  region  within  the  park  was  made. 
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These  surveys  are  the  most  scientific  approach  yet  made  to  the  study, 
development,  conservation,  and  utilization  of  the  wildlife  resources  of  this 
territory.  The  data  obtained  and  recommendations  of  the  field  officers  will 
provide  a  sound  basis  for  development  of  a  policy  to  improve  wildlife  condi- 
tions generally  and  to  improve  the  economic  well-being  of  the  aboriginal 
population  dependent  upon  wildlife  for  their  livelihood. 

Parks  Wildlife. — Wildlife  investigations  in  the  National  Parks  by  the 
Chief  Mammalogist  included  the  following: 

Wildlife  conditions  generally  in  Banff,  Revelstoke,  Glacier,  and  Waterton 
Lakes  National  Parks;  timber  wolf  control  in  Prince  Albert  National  Park; 
coyotes  in  Point  Pelee  National  Park;  status  of  elk  in  Riding  Mountain 
National  Park;  and  status  of  moose  in  Elk  Island  National  Park. 

The  investigation  in  Riding  Mountain  National  Park  revealed  that  vege- 
tation was  heavily  damaged  by  an  over-population  of  elk.  Reduction  of  this 
population  was  recommended.  Assistance  was  given  in  corralling  moose  in 
Elk  Island  National  Park  for  shipment  to  Cape  Breton  Highlands  National 
Park.  The  effects  of  the  grazing  of  domestic  stock  on  the  ranges  of  certain 
parks  is  being  studied.  The  survey  of  Waterton  Lakes  National  Park 
included  examination  of  the  population  and  ranges  of  the  large  game  mammals. 

Experiments  in  the  use  of  mechanical  equipment  named  "coyote  getters" 
for  control  of  timber  wolves  were  conducted. 

Caribou. — Implementing  a  recommendation  of  the  Provincial-Dominion 
Wildlife  Conference  of  1947,  an  investigation  into  the  status,  range,  and  general 
ecology  of  barren-ground  caribou  began  in  February,  1948.  A.  W.  F.  Banfield 
was  in  charge  of  the  investigation.  As  a  preliminary  to  carrying  on  the 
actual  survey,  itineraries  for  the  several  field  parties  were  prepared,  equipment 
was  provided,  and  transportation  arrangements  were  completed.  The  investiga- 
tion embraces  the  range,  population,  food  supply,  reproduction,  migrations, 
utilization,  pathology,  and  predator  relations  of  the  caribou  in  the  region  between 
Hudson  Bay  and  the  Mackenzie  and  Slave  Rivers,  north  to  the  Arctic  Ocean. 
Aircraft  will  be  used  extensively  as  a  means  of  transportation  for  the  field 
officers,  and  the  R.C.A.F.  is  co-operating  in  this  respect  whenever  practicable. 

FISHING  AND  FISH  CULTURE 

The  limnologist.  Dr.  V.  E.  F.  Solman,  studied  fish  populations  in  eleven 
National  Parks  during  the  summer.  The  information  thus  secured  and  the 
results  of  the  creel  census  are  used  as  guides  for  adjustment  of  policies  of  fish 
management  and  for  more  efficient  utilization  of  hatchery  products. 

Of  the  9,413  anglers  who  visited  the  parks,  5,982  completed  and  returned 
creel  census  cards  showing  the  capture  of  28,464  game  fish.  Since  the  com- 
pletion of  the  cards  is  voluntary,  it  is  reasonable  to  assume  that  a  far  larger 
number  of  fish  were  actually  taken.  The  creel  census  report  was  distributed  to 
1,583  anglers  who  had  evinced  interest  in  the  returns. 

A  shipment  of  339  adult  lake  trout  was  made  from  The  Pas  to  Clear  Lake, 
in  Riding  Mountain  National  Park.  The  fish  were  released  in  excellent  condition, 
there  being  no  loss  in  transit. 
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Statement  of  Fry,  Fingerlings  and  Adult  Fish  Distributed  in  Park  Waters 

During  the  Year 


Rainbow 

Eastern  Brook 

Cutthroat 

Lake 
Trout 

Finger- 
ling 

1  to  5 

Years 
Old 

Finger- 
ling 

lor  2 

Years 
Old 

Finger- 
ling 

lto5 

Years 
Old 

Adults 

Total 

Waterton  .       .                 

53,716 
368.350 

42,425 
4,000 
5,000 

30,760 
7,710 

13,747 
2,400 

36,680 
9.300 
12,020 

" 1,400 
2,300 

81,500 
80,000 

202,656 

Banff 

525 

467,285 

70,492 

Yoho                                   

6,400 

0, 600 

10,000 

21,600 

339 

339 

Total 

473,491 

54,617 

64,600 

3,700 

171.500 

525 

339 

768,772 

A  considerable  number  of  the  fish  distributed  were  of  yearling  or  larger  size. 
Such  fish  are  subject  to  less  loss  than  smaller  fish. 


WILD  ANIMALS  IN  PARKS 

In  order  to  eliminate  over-populations  of  elk  that  were  severely  damaging 
park  ranges  and  neighbouring  ranches,  87  elk  in  Waterton  Lakes  National  Park, 
253  in  Jasper  National  Park,  and  257  in  Banff  National  Park  were  slaughtered. 
The  meat  and  hides  were  transferred  to  the  Indian  Affairs  Branch  for  distribution 
to  needy  Indians. 

Ten  buffalo  were  slaughtered  at  Elk  Island  National  Park.  The  meat  was 
placed  in  storage  and  the  hides  were  reserved  for  departmental  use. 

A  decided  increase  in  beaver  was  reported  from  Prince  Albert  National  Park. 
One  hundred  and  one  beaver  were  furnished  to  the  Province  of  Saskatchewan 
to  be  used  for  restocking  provincial  areas  where  the  beaver  have  become  depleted. 
In  addition,  14  beaver  were  transferred  to  Riding  Mountain  National  Park  and 
released. 

Statement  of  Wild  Animals  in  Fenced  Enclosures  in  National  Parks  as  of 

March  31,  194S 


Banff 

Park 

Paddock 

Elk 
Island 
Paik 

Prince 

Albert 

Park 

Paddock 

Riding 
Mountain 

Park 
Paddock 

Totals 

Buffalo 

12 

1,227 

746 

427 

95 

8 

30 
145 

1.277 

Elk 

891 

Moose 

427 

Mule  deer 

95 

White-tailed  deer  ... 

14 

14 

Total 

12 

2,495 

8 

189 

2.704 

Migratory  Birds  Convention  Act 

The  Migratory  Birds  Treaty,  signed  in  Washington,  D.C.,  on  August  16, 
1916,  and  made  effective  in  Canada  in  1917  by  Act  of  Parliament,  was  designed 
for  the  better  protection  of  the  many  valuable  birds  that  migrate  between  Canada 
and  the  United  States.  In  this  conservation  measure  the  Dominion  and  the 
provinces  co-operate.  Regulations  in  accordance  with  the  statute  are  agreed  upon 
before  being  adopted  by   Dominion   Order  in  Council. 
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Responsibility  for  the  police  work  in  connection  with  the  enforcement  of 
the  provisions  of  the  jNIigratory  Birds  Convention  Act  and  Regulations  there- 
under was  transferred  to  the  Royal  Canadian  Mounted  Police  in  1932. 

As  of  March  31,  1948,  67  bird  sanctuaries  were  set  aside  in  Canada  under 
the  Migratory  Birds  Convention  Act,  with  an  approximate  area  of  1,360 
square  miles.  Two  of  these,  Amherst  Point  Bird  Sanctuary  in  Nova  Scotia 
and  Marconi  Station  Bird  Sanctuary  in  Quebec,  were  established  during  the 
period  under  review. 

Field  administration  of  the  Act  was  continued  under  the  supervision  of 
Dominion  Wildlife  Officers. 

In  areas  where  special  protection  is  required,  such  as  breeding  areas  for 
eider  ducks  and  other  sea-birds  on  the  north  shore  of  the  Gulf  of  St.  Lawrence 
and  haunts  of  the  rare  trumpeter  swan  in  British  Columbia,  special  salaried 
game  officers  are  employed  by  the  Dominion  Wildlife  Service.  The  total  number 
of  such  salaried  officers  employed  in  1947  was  twenty-seven. 

Honorary  Game  Officers  are  appointed  without  salary  to  assist  in  enforce- 
ment of  the  Migratory  Birds  Convention  Act  and  Regulations  and  to  further 
the  cause  of  wildlife  conservation.  In  addition,  all  members  of  the  Royal  Cana- 
dian Mounted  Police  and  of  the  New  Brunswick  Provincial  Police,  and  all  Game 
and  Fishery  Officers  of  the  Provinces  of  British  Columbia,  Manitoba,  New 
Brunswick,  Ontario,  and  Quebec  held  in  1947  the  appointment  of  Game  Officer 
ex  officio  under  the  Migratory  Birds  Convention  Act. 

The  waterfowl  situation  in  Canada  during  1947  was  unfavourable  in 
many  respects.  There  were  again,  as  during  the  two  previous  summers, 
extensive  droughts  in  eastern  Alberta  and  western  Saskatchewan.  Even  in 
many  areas  of  the  Prairie  Provinces  where  water  and  food  conditions  were 
favourable,  there  was  a  scarcity  of  ducks.  A  late  spring  and  cold,  wet  weather 
adversely  affected  waterfowl  breeding  in  southern  Ontario  and  Quebec,  and 
a  short,  stormy  summer  impaired  breeding  conditions  in  the  Eastern  Arctic. 
In  the  Maritime  Provinces,  where  weather  conditions  were  more  favourable, 
there  was  a  waterfowl  shortage  attributed  to  increased  hunting  pressure 
during  the  last  two  years  and  to  reduction  of  suitable  wintering  grounds.  In 
British  Columbia  the  goose  population  was  well  maintained,  but  other  species 
of  waterfowl  showed,  on  the  whole,  a  decline  from  the  numbers  observed 
in  1946. 

Minor  changes  in  seasons  and  bag  limits  were  made  in  the  Regulations 
under  the  Migratory  Birds  Convention  Act.  Close  co-operation  was  continued 
with  provincial  governments,  game  conservation  societies,  and  other  organiza- 
tions interested  in  migratory  bird  conservation. 

Bird  Banding. — In  order  to  conserve  and  manage  wild  birds  by  statute 
and  otherwise,  a  broad  and  firm  foundation  of  facts  about  many  aspects  of 
bird  life  is  necessary.  The  only  practical  and  satisfactory  way  in  which  much 
of  the  required  information  may  be  obtained  is  by  means  of  systematic  bird 
banding.  Official  bands  bear  a  distinctive  number,  whereby  the  birds  marked 
with  them  may  be  identified  as  individuals  when  they  are  later  recaptured, 
killed,  or  found  dead.  The  bands  also  bear  an  address  to  which  their  recovery 
is  to  be  reported.  In  this  way  not  only  can  some  activities  in  the  normal  life 
span  of  an  individual  bird  be  recorded  accurately  and  studied,  but  a  species 
or  group  of  species  may  be  investigated. 

In  North  America,  bird  banding  is  being  conducted  co-operatively  by  the 
Dominion  Wildlife  Service  and  the  Fish  and  Wildlife  Service  of  the  United 
States  Department  of  the  Interior.  Much  of  the  banding  work  throughout 
Canada  and  the  United  States  is  done  by  voluntary  co-operators  of  recognized 
ornithological  ability  who,  operating  under  authority  of  special  permits,  serve 
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without  remuneration  from  either  Government,  furnish  their  own  equipment, 
and  pay  for  any  other  incidental  expenses.  In  Canada,  the  official  Canadian 
bird-banding  records  are  kept  as  part  of  the  records  of  the  Dominion  Wildlife 
Service. 

Bird  banding  in  Canada  has  been  under  Dominion  Government  adminis- 
tration since  1923.  As  of  December  31,  1947,  the  official  Canadian  bird- 
banding  records  contained  521,587  records  of  birds  that  had  been  banded,  and 
34,437  records  of  banded  birds  that  had  been  recovered. 

Current  ornithological  and  conservation  literature  contains  many  papers 
and  tabulations  of  the  results  of  certain  bird-banding  investigations.  These 
demonstrate  clearly  the  practical  usefulness  of  bird  banding  as  an  aid  to 
applied  ornithology  and  the  conservation  of  wild  bird  life.  Many  fields  of 
possible  bird-banding  investigations  have  yet  to  be  explored  fully,  and  much 
of  the  information  which  has  already  accumulated  has  not  yet  been  put  to 
maximum  use.  At  present  bird  banding  is  in  a  state  of  expansion,  particular 
attention  being  given  to  the  banding  of  wild  ducks  and  geese.  As  bird  banding 
continues  to  expand  and  progress,  the  resulting  accumulation  of  information 
will  increase  in  usefulness. 

Miscellaneous. — During  the  year,  1,041  permits  and  licences  were  issued 
under  the  provisions  of  the  migratory  bird  regulations.  Printed  material 
distributed  comprised  8,787  copies  of  the  Migratory  Birds  Convention  Act  and 
Regulations,  16,212  Abstracts  of  the  Regulations,  51,105  posters,  14,034  educa- 
tional pamphlets,  210  Baiting  Cards,  1,795  Bird  Sanctuary  Signs,  and  665 
Blue  Goose  brochures. 

LANDS  DIVISION 

The  Lands  Division  now  includes  the  functions  of  the  former  Land 
Registry  and,  in  addition,  the  administration  of  Crown-owned  land,  including 
timber  and  mining,  throughout  the  Northwest  Territories  and  Yukon  Territory. 

The  Lands  Division  administers  in  provincial  territory  certain  lands 
remaining  under  the  control  of  the  Dominion,  such  as  Ordnance  and  Admiralty 
Lands  not  required  for  National  Defence  purposes,  certain  Public  Lands 
reserved  to  Canada  under  the  transfer  of  natural  resources,  and  unpatented 
Soldier  Settlement  Lands  on  which  advances  have  been  made.  In  addition, 
the  Division  administers  mineral  rights  reserved  by  virtue  of  Section  57  of 
the  Soldier  Settlement  Act;  maintains  a  Central  Office  of  Record  of  Dominion- 
owned  lands;  maintains  a  record  of  seed  grain,  fodder,  and  relief  advances 
made  by  the  Dominion  to  settlers  in  the  Western  Provinces;  and,  in  con- 
junction with  the  three  Prairie  Provinces,  considers  applications  for  appor- 
tionment or  adjustment  of  advances  made  jointly  by  the  Dominion  and  the 
Provinces;  issues  letters  patent;  and  is  responsible  for  dealing  with  land 
matters  arising  from  the  construction  of  the  Alaska  Highway. 

The  functions  of  this  Division  in  relation  to  mining,  lands  and  timber  in 
the  Northwest  Territories  and  Yukon  Territory  will  be  dealt  with  in  the  first 
section  of  this  Report,  followed  by  sections  dealing  with  the  more  general 
aspects  of  the  Division's  work. 

NORTHWEST  TERRITORIES 
Mining 

As  in  preceding  years,  the  Yellowknife  area  was  the  focus  of  gold  mining 
and  prospecting  activities  in  the  Northwest  Territories.  However,  some 
interest  was  shown  in  the  area  immediately  west  of  Hudson  Bay  and  in  the 
Arctic  area  in  the  vicinity  of  Bathurst  Inlet. 
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In  the  Mackenzie  mining  district  interest  was  revived  in  lead-zinc 
deposits  near  Pine  Point  on  the  south  shore  of  Great  Slave  Lake,  west  of  the 
estuary  of  the  Slave  River.  In  March,  after  careful  consideration  of  the  steps 
necessary  to  cover  adequate  development  of  the  area,  the  Consolidated  Mining 
and  Smelting  Company  of  Canada  Limited,  in  association  with  Ventures 
Limited  and  Northern  Lead-Zinc  Limited,  was  granted,  for  three  years,  the 
exclusive  right  to  explore  and  develop  in  a  tract  of  approximately  500  square 
miles.  This  grant  was  authorized  by  Order  in  Council  P.C.  1004  dated 
March  23,  1948.  The  tract  surrounds  a  group  of  mineral  claims  owned  by 
Northern  Lead-Zinc  Limited. 

Work  was  continued  on  the  Grimshaw-Great  Slave  Lake  road  and  on  the 
Snare  River  power  development,  both  of  which  undertakings  are  closely  con- 
nected with  the  development  of  the  mineral  resources  of  the  Northwest  Territories. 

The  location  at  depth  of  the  continuation  of  the  West  Bay  Fault  on 
the  properties  of  the  Con  and  Negus  mines  is  felt  to  have  assured  these 
mines  of  a  long  productive  life  and  to  have  confirmed  Dr.  Neil  Campbell's 
geological  theory  in  connection  with  the  "shift"  of  the  Giant  ore  body.  The 
manifestation  of  this  ore  body  on  the  above  mentioned  properties  is  often 
referred  to  as  the  "Campbell  Shear  Zone". 

The  general  business  of  the  Mining  Recorders'  Offices  decreased  in  com- 
parison with  the  preceding  year,  but  work  on  first  class  prospects  continued. 
Several  of  these  began  underground  exploration. 

There  was  also  a  marked  increase  in  the  interest  shown  in  radio-active 
ores,  and  it  was  anticipated  that  next  year  would  show  a  revival  of  pros- 
pecting and  staking  pitchblende  deposits,  particularly  in  the  Great  Bear  and 
Hottah  Lake  areas. 

The  revenue  derived  from  fees  collected  during  the  fiscal  year  under  the 
various  mining  regulations  applicable  to  the  Territories  was  $339,541.79  as 
compared  with  $222,908.45  for  the  previous  year.  This  revenue  was  derived  as 
follows  : 

Quartx  Mining 

General  fees    $  55.206 .  55 

Leases     3.655. 30 

Royalties      9.292.38 

Miner's  Licences  and  Renewals   50,093 .45 

Petroleum  Natural  Gas 

Leases     1,945 .  13 

Royalties   and   Government   share   in   production   of   the   "Proven 

Field"     218,584.48* 

Petroleum  and  natural  gas  permits  500.00 

(Permit   Xo.    207,   deposit   returned   $16,000.00) 

Coal 

Leases     25.00 

Permits     5.0O 

Royalties    12. 50 

Gravel 

Permits    nil 

Quarrying 

Leases     15.00 

Dredging 

Leases     207 . 00 

,541.79 


The  Con-Rycon  Mines  were  still  the  largest  gold  producers  in  the  Northwest 
Territories  and  milled  about  300  tons  of  ore  per  day.  The  outstanding  develop- 
ment at  these  mines  was  the  cross  cut  on  the  2,350-foot  level  to  intersect  the 
Campbell  Shear  Zone. 

*  This  figure  includes  an  adjustment  covering  the  period  from  May  1,  1945  to  the  end  of  1947. 
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The  Negus  Mine,  a  close  neighbour  of  the  Con-Rycon,  and  the  second  largest 
producer  in  the  Territories  milled  about  125  tons  of  ore  a  day.  This  Company 
also  was  preparing  to  exploit  its  share  of  the  "Campbell  Shear  Zone." 

The  third  mine  which  produced  gold  during  the  year  was  Thompson-Lund- 
mark.  This  mine,  after  being  reconditioned,  milled  ore  at  the  rate  of  about 
100  tons  daily. 

The  Giant  Mine  spent  the  year  preparing  for  production.  A  total  of 
19,500  tons  of  ore  were  stock  piled,  and  it  was  anticipated  that  milling  at 
the  rate  of  about  200  tons  daily  would  start  in  April. 

Six  companies  sank  shafts  and  were  working  underground  with  the  prob- 
ability of  becoming  "mines,"  and  there  were  at  least  four  other  companies  which 
had  completed  extensive  surface  exploration  and  whose  next  logical  move  would 
be  shaft-sinking  should  funds  be  available. 

Mining  enterprise  in  the  Territories  was  handicapped  by  lack  of  electrical 
power,  although  the  latter  deficiency  would  be  supplied  by  completion  of  the 
Snare  River  development. 

Value  of  Mineral  Production. — The  value  of  mineral  production  in  the 
Northwest  Territories  for  the  past  four  years  and  the  value  of  production  since 
1938  is  indicated  by  the  following  figures  which  have  been  supplied  by  the 
Dominion  Bureau  of  Statistics.  The  figures  for  the  fiscal  year  1947  are  pre- 
liminary figures  and  therefore  subject  to  some  sligiht  modification. 

1944 

Gold     $    799,838 

Silver     5,881 

Lead    .... 

Copper    1,428 

Tungsten     .... 

Crude   petroleum    . . .  632,587 

$1,439,734 


1945 

1946 

1947 

Total 

production  to 

end  of  1947 

$333,218 
956 

136,363 

$  725,372 
4,481 

287',666 

$2,378,530 
33,387 

599,636 

$17,447,521 

875,391 

490 

24.102 

37.674' 

2,531,184 

$470,477 

$1,016,853 

$3,010,997 

$20,916,362 

During  the  fiscal  year  1,466  miner's  licences  were  sold,  2,301  quartz  grants 
were  issued,  and  1,933  assignments  of  mineral  claims  were  recorded.  In  addi- 
tion, 23  leases  comprising  1,078.74  acres  were  issued  under  the  Quartz  Mining 
Regulations. 

Coal. — Three  annual  permits  were  issued  under  the  Domestic  Coal  Mining 
Regulations,  and  one  coal  lease  issued  under  the  Coal  Mining  Regulations  was 
in  good  standing. 

Petroleum  and  Natural  Gas. — ^The  permit  on  the  Hay  River  was  abandoned 
after  the  permittee  had  expended  approximately  $30,000  on  drilling  without 
striking  oil.  In  several  of  the  "holes"  a  strong  flow  of  gas  containing  a  large 
percentage  of  hydrogen  sulphide  was  encountered.  A  new  permit  comprising 
64,000  acres  was  granted  in  the  neighbourhood  of  Fort  Providence. 

Six  leases  comprising  3,279-23  acres  and  the  "Proven  Field"  comprising 
7,939  acres  were  still  in  good  standing.  Production  of  272,309  barrels  of  oil 
from  the  "Proven  Field"  during  the  year  raised  total  production  since  April, 
1942  to  2,211,772  barrels.  Royalties  and  the  Government's  share  of  proceeds 
from  sale  of  the  oil  amounted  to'$144,401.60,  making  a  total  revenue  of  $270,947.36 
since  the  Proven  Field  Agreement  came  into  force. 

Dredging. — ^There  were  only  two  Dredging  Leases  in  the  Northwest  Terri- 
tories in  good  standing.  These  comprised  two  five-mile  stretches,  one  on  Grizzly 
Creek  and  the  other  on  Bennett  Creek.  Both  are  tributaries  of  the  South 
Nahanni  River.    The  combined  annual  rental  of  these  two  leases  is  $100. 
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Lands  and  Timber 

Land  Sales. — Seventeen  settlement  lots  were  sold  and  patented  as  follows: 
Aklavik,  4;  Arctic  Red  River,  1;  Taltson  River,  1;  and  Hay  River,  11. 

Leases  and  Permits  to  Occupy  (Surface  Rights). — There  are  now  in  force 
762  leases  and  permits  to  occupy.  Of  these,  629  are  for  land  in  Yellowknife 
Settlement  and  the  remainder  for  land  at  various  points  throughout  the  North- 
west Territories.  The  types  of  leases  and  permits  are  as  follows:  residential  and 
business  purposes,  734;  agricultural  leases,  15;  grazing  leases,  3  and  fur-farm 
leases,  10.  Leases  are  authorized  by  Order  in  Council  and  are  usually  issued  for 
a  term  of  five  years  with  a  renewal  option  for  a  further  like  term.  Permits  to 
occupy  unsurveyed  Dominion  lands  are  issued  subject  to  cancellation  upon 
serving  a  stipulated  notice. 

Assignments. — During  the  year,  61  assignments  affecting  lands  were  regis- 
tered in  the  Department. 

Hay  Permits. — During  the  year,  5  hay  permits  were  issued  under  which 
138  tons  of  hay  were  cut. 

Timber. — One  hundred  and  forty-four  timber  permits,  exclusive  of  those 
granted  in  connection  with  timber  berths  were  issued,  authorizing  the  cutting  of 
45,159  linear  feet  of  timber,  54,000  feet  board  measure  of  lumber,  407  poles,  and 
6,605  cords  of  wood.  Of  these  permits,  32  were  issued  free  of  dues  to  educational, 
religious,  and  charitable  institutions,  to  settlers  for  domestic  use,  and  to  Govern- 
ment Departments.  Twenty-one  timber  berth  permits  were  granted  during  the 
year  and  3,654,513  feet  board  measure  of  lumber  were  manufactured,  together 
with  3,700  linear  feet  of  timber  and  3,641  cords  of  wood.  There  were  two  timber 
seizures. 

Revenue. — Revenue  derived  from  lands,  timber,  grazing,  and  hay  was 
$42,941.37. 

YUKON  TERRITORY 

Mining 

The  gold  production  of  the  Territory  continued  to  increase.  As  in  past  years, 
this  gold  was  almost  all  obtained  from  placer  operations  in  the  Dawson  District. 
The  new  find  on  the  Firth  River  was  also  in  this  District.  Prospecting  and 
development  under  both  Placer  and  Quartz  ^Mining  Acts  continued  active,  but 
not  to  the  same  degree  as  in  previous  years.  The  officer  commanding  the  Royal 
Canadian  Mounted  Police  Detachment  at  Aklavik,  Northwest  Territories,  was 
appointed  a  Sub-Mining  Recorder  for  the  convenience  of  prospectors  locating 
claims  on  the  Firth  River  and  its  tributaries.  In  the  Mayo  District,  development 
of  the  Keno  Hill  silver-lead  deposits  continued.  An  increased  amount  of  ore  was 
mined  and  concentrated,  but  all  work  was  handicapped  by  transportation  diflB- 
culties  caused  by  extremely  low  water  in  the  Stewart  River.  Development  work 
was  continued  in  the  Nansen- Victoria  Creek  area  of  the  Whitehorse  Mining 
District.  One  company  had  its  claims  surveyed  with  the  intention  of  applying 
for  leases,  and  a  coal  mining  lease,  covering  530  acres  was  granted  in  the  vicinity 
of  Tantalus  Butte.  There  seems  to  be  every  possibility  that  this  development 
will  be  of  economic  importance,  at  least  locally. 

Gold  production  for  the  year  was  59,486-86  ounces,  an  increase  of  2,421 '38 
ounces  over  the  preceding  year.  This  production,  valued  at  $35  an  ounce, 
amounted  to  $2,082,040.10,  an  increase  of  $84,748.30  over  the  previous  year. 
There  were  2,726  grants  and  renewal  grants,  and  prospecting  leases  covering  180 
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miles,  issued  under  the  Placer  Mining  Act.  Under  the  Quartz  Mining  Act,  1,062 
grants  were  issued  and  2,575  grants  were  renewed.  The  increase  of  236  grants 
issued  and  1,801  grants  renewed  reflected  a  well-sustained  interest  in  lode 
mining. 

The  revenue  collected  from  mining  in  the  Territory  was  $79,049.54,  made 
up  as  follows:  quartz  mining  fees,  $19,530.10;  quartz  mining  leases,  $1,000; 
placer  mining  fees,  $33,009.94;  placer  mining  royalty  (export  tax  on  gold), 
$22,315.75;  hydraulic  mining  leases,  $2,390;  dredging  leases,  $100;  and  coal 
leases  and  royalties,  $703.75. 

Gold  Royalty.~The  amount  collected  on  placer  gold  up  to  March  31,  1948, 
was  $5,395,799.51,  of  which  $22,315.75  was  collected  during  the  fiscal  year. 

Dredging  Leases. — Four  leases  issued  under  the  Dredging  Regulations  were 
in  force  until  March  8,  1948,  when  three  of  them  expired.  Rentals  from  this 
source  up  to  March  31,  1948,  amounted  to  $213,966.27,  of  which  $100  was 
collected  during  the  fiscal  year.   No  new  dredging  leases  were  issued. 

Hydraulic  Mining  Locations. — Four  hydraulic  mining  locations  were  still 
held  under  the  old  Regulations,  which  were  withdrawn  by  Order  in  Council, 
dated  February  2,  1904.  These  leases  comprised  sixteen  linear  miles.  Rentals 
amounting  to  $225,418  have  been  collected  to  date  from  this  source,  of  which 
$2,390  was  collected  during  the  fiscal  year. 

Coal  Mining  Leases. — Five  coal  mining  leases  were  in  good  standing,  two 
of  which  were  issued  during  the  fiscal  year.  The  revenue  from  these  leases 
amounted  to  $703.75. 

Quartz  Mining  Leases. — One  hundred  and  forty-eight  quartz  mining  leases 
were  in  force.  Of  these,  five  were  new  leases  and  one  was  a  renewal  for  the 
second  period  of  21  years. 

Placer  Mining 

Of  the  2,726  placer  grants  in  good  standing,  2,541  were  in  the  Dawson 
Mining  District,  127  in  the  Whitehorse  Mining  District,  and  58  in  the  Mayo 
Mining  District.  Most  placer  claims  are  worked  by  dredging,  and  the  Yukon 
Consolidated  Gold  Corporation  remains  the  largest  operator  in  this  form  of 
mining.  This  company  had  its  dredges  in  operation  during  the  season,  and 
completed  1,220  dredging  days,  an  increase  of  184  days  over  the  previous  year. 
Excellent  dredging  conditions  continued  until  early  in  December,  but  the  supply 
of  labour  remains  poor,  although  improved  over  the  previous  year.  During  1947 
the  Yukon  Consolidated  Gold  Corporation  dredged  6,692,528  yards  of  material 
and  produced  37,789-338  ounces  of  gold.  Three  other  companies  employed  one 
dredge  each  during  the  season.  These  companies,  together  with  individual  placer 
miners,  produced  about  one-third  of  the  gold  produced  in  the  Territory  during 
the  year. 

Lode  Mining 

Dawson  Mining  District  issued  432  mining  grants,  an  increase  of  five  over 
the  previous  year.  Whitehorse  IMining  District  issued  512  grants  and  Mayo 
Mining  District  issued  118,  the  latter  showing  a  decrease  of  77  from  the 
preceding  year.  The  renewals  of  quartz  mining  grants  for  the  three  offices  were 
2,448,  73,  and  54.  In  the  Mayo  Mining  District  work  was  concentrated  in  the 
vicinity  of  Keno  Hill.  Development  on  the  Vanguard  claim  in  Charity  Gulch 
produced  a  considerable  amount  of  high-grade  ore,  the  assays  of  which  averaged 
more  than  400  ounces  of  silver  to  the  ton.  The  largest  operator  in  this  district 
was  United  Keno  Hill  Mines,  Limited.  This  company  had  170  men  employed 
as  of  March  31,  1948,  and  produced,  during  the  fiscal  year,  3,662-28  dry  tons  of 
high-grade  ore  and  concentrates  with  an  estimated  value  of  $842,338.95,     The 
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company  shipped  concentrates  to  the  smelter  valued  at  $343,587.99  and,  during 
the  winter  months,  freighted  254  tons  to  Minto.  In  the  Whitehorse  Mining 
District  a  considerable  amount  of  diamond  drilling  and  tunnelling  was  carried 
out  by  Brown-McDade  Mines,  Limited  in  the  Victoria  Creek  area.  Noranda 
Mines,  Limited,  acquired  a  number  of  claims  in  the  copper  belt  and  a  well- 
organized  program  was  under  way  to  prove  the  area.  There  were  14  incorporated 
companies  operating  in  this  mining  district,  in  addition  to  numerous  individuals. 
No  mine  made  sufficient  profit  to  be  assessed  for  royalty  under  the  Quartz 
Mining  Act. 

Assay  Office 

At  the  Assay  Office,  maintained  by  the  Territorial  Government  at  Keno, 
1,080  samples  of  rock  were  received  from  all  parts  of  the  Territory'-  and  1,596 
assays  or  quantitative  analyses  were  made.  In  addition,  qualitative  analyses 
and  chemical  tests  were  made  in  connection  with  identification  and  classification 
of  various  rocks  and  minerals  of  which  no  record  was  kept.  The  assays  made 
were:  gold  and  silver,  1,080;  lead,  479;  copper,  13;  zinc,  20;  molybdenum,  2; 
antimony,  1;  and  iron,  1.  The  gold,  silver,  and  lead  figures  showed  a  considerable 
increase  over  the  previous  year. 

Lands  and  Timber 

Lands. — There  are  now  in  force  ten  agricultural  leases,  three  grazing  leases, 
nineteen  permits  to  occupy  Dominion  Lands,  twenty-three  waterfront  leases,  one 
licence  of  occupation,  two  miscellaneous  leases,  twenty-three  homestead  entries 
and  one  agreement  of  sale.  During  the  year,  one  lot  was  sold  and  patented. 
Tw^o  hay  permits,  authorizing  a  cut  of  fifteen  tons  of  hay,  were  issued. 

The  revenue  from  lands  and  Land  Titles  Office  fees  was  $8,235.57. 

In  connection  with  the  maintenance  of  the  Alaska  Highway  in  Yukon 
Territory,  there  are  now  in  force  twelve  leases  of  privately  owned  lands. 

Timber. — The  number  of  timber  permits  issued  during  the  year  was  193, 
authorizing  the  cutting  of  2,446,470  feet  board  measure  of  saw-timber,  2,000 
linear  feet  of  timber  and  20,837-|-  cords  of  wood.  Fourteen  licensed  timber 
berths  were  in  force.  There  was  one  timber  seizure.  The  total  revenue  from 
timber  was  $11,427.68. 

ORDNANCE  AND  ADMIRALTY  LANDS 

Ordnance  and  Admiralty  Lands  are  those  strategic  areas  in  the  Maritime 
Provinces,  Quebec,  and  Ontario  which  were  acquired  by  the  Crown  principally 
for  purposes  of  national  defence.  Because  they  are  not  being  used  in  this 
way,  they  were  transferred  to  this  Department  for  administration.  Some  of 
these  lands  are  made  to  produce  revenue  by  leasing.  Others,  no  longer 
required  by  the  Crown,  are  sold.  During  the  year,  one  parcel  of  land  in  New 
Brunswick,  five  in  Quebec,  and  three  in  Ontario,  were  transferred  to  this 
Department.  Ninety-one  leases  were  issued  during  the  year,  and  forty-four 
parcels  of  land  were  sold.  Lands  were  inspected  by  field  officers  in  the  Prov- 
inces of  New  Brunswick,  Quebec,  Ontario,  and  British  Columbia.  Surveys 
were  made  of  four  areas  in  Quebec.  The  net  revenue  from  rentals,  sales,  and 
assignment  fees  was  $30,562.97.  Appraisals  of  these  properties  are  being 
made,  and  it  is  anticipated  that  increased  revenue  will  result. 

PUBLIC  LANDS 

Lands  originally  administered  by  other  government  departments  for 
specific  purposes  and  now  no  longer  required,  are  transferred  to  this  Depart- 
ment for  administration  or  disposal.  Six  parcels  of  land,  comprising  800 
acres  in  the  Provinces  of  Nova  Scotia,  Quebec,  Ontario,  and  British  Columbia, 
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were  received  during  the  year  and  two  of  them  were  transferred  to  other 
Departments.  Three  areas  totalHng  20  acres  were  sold,  and  seven  investiga- 
tions were  carried  out.     The  net  revenue  from  Public  Lands  was  $14,593.44. 

SOLDIER  SETTLEMENT  CHARGED  LANDS 

There  are  eighty  quarter-sections  and  parts  of  quarter-sections  of  these 
lands  remaining  vested  in  the  Dominion,  against  which  charges  are  registered 
under  the  Soldier  Settlement  Act.  They  are  all  in  the  western  provinces  and 
comprise  approximately  12,500  acres.  Settlers  who  complete  their  duties  in 
accordance  with  the  Dominion  Lands  Act  are  eligible  for  Crown  grant  when 
their  indebtedness  to  the  Soldier  Settlement  has  been  liquidated.  In  cases 
where  the  duties  are  completed  but  the  indebtedness  unpaid,  the  land  may 
be  patented  in  the  name  of  the  Director  of  Soldier  Settlement  if  the  settler 
desires  this  action  to  be  taken.  During  the  year,  four  patents  were  issued  in 
the  name  of  the  Director  of  Soldier  Settlement  and  six  patents  were  issued  to 
the  various  settlers. 

CENTRAL  RECORD  OF  FEDERAL  LANDS 

This  record  is  found  to  be  of  great  convenience  in  answering  correspond- 
ence regarding  the  ownership  of  particular  properties,  as  the  information  con- 
tained in  the  record  enables  inquiries  to  be  forwarded  to  the  Department  in 
control  of  the  land.  It  is  being  increasingly  used  by  other  Government 
departments,  and  requests  from  the  public  for  information  about  Government 
lands  are  directed  to  this  office  for  attention. 

SEED  GRAIN,  FODDER,  AND  RELIEF  INDEBTEDNESS 

The  indebtedness  referred  to  under  this  section  represents  the  accounts 
still  outstanding  for  advances  of  seed  grain,  fodder  for  animals,  and  relief 
made  to  settlers  in  the  western  provinces  from  1876  to  1926.  The  advances 
are  secured  by  liens  given  by  the  individual  recipients  against  their  lands 
and  bear  interest  varying  from  5  per  cent  to  7  per  cent.  In  addition  to 
Federal  advances  the  municipalities  of  the  Provincial  Governments  of  Saskat- 
chewan and  Alberta  made  advances  of  relief  from  1919  to  1922  for  which  the 
Federal  Government  gave  a  joint  guarantee  of  payment  on  an  equal  basis  with 
the  province. 

By  1927  many  properties  in  Western  Canada  were  encumbered  by  seed 
liens  and  arrears  of  taxes  far  in  excess  of  the  depreciated  value  of  the  land. 
Collection  of  the  outstanding  accounts  was  at  a  standstill  and  the  land  was 
vacant.  To  ameliorate  this  condition,  the  Federal  Government  passed  an 
Act,  assented  to  on  April  14,  1927,  under  which  Seed  Grain  Adjustment 
Boards  were  established  to  investigate,  apportion,  or  reduce  the  indebtedness 
of  the  settlers.  During  the  fiscal  year  1947-48,  the  Seed  Grain  Adjustment 
Boards  made  416  applications  to  Council  for  reductions,  and,  as  a  result, 
1,796  liens  were  removed.  In  addition,  73  advances  were  paid  in  full  and  the 
liens  discharged.  These  reductions  represent  a  total  write-off  of  $218,962.01, 
and  the  cash  payments  made  by  the  property  owTiers  amounted  to  $72,044.05. 
The  Chief  of  the  Lands  Division  is  a  member  of  the  Federal  Board  and  also 
the  federal  representative  on  boards  dealing  with  joint  Federal-Provincial 
liens. 

In  addition  to  the  settlements  made,  approximately  1,100  requests  were 
received  fi'om  the  provincial  governments  and  the  Western  Department  Adjust- 
ment Boards  for  settlement  of  outstanding  indebtedness.  As  a  result  of  land 
grants  being  made  by  the  provinces,  43  certificates  of  indebtedness  w^ere  issued, 
registering  168  liens  against  title  and  security  for  advances  that  had  been 
made  on  unpatented  land. 
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The   following   summary   shows   financial   operations   for   the  year   ended 
March  31,  1948: 

Délits                                                                                   Principal  Interest  Total 

Balance  outstanding  March  31,  1947 $2,295,843.85  $3,541,640.54  $5,837,484.39 

Accrued  interest  April  1,  1947  to  March  31,  1948  130,848.30  130,848.30 

Total  debits   $2,295,843 .  85  $3,672,488 .  84  $5,968,332 .  69 

Credits 

Net  revenue,  April  1,  1947,  to  March  31,  1948...$      50,120.06  $      21,923.99  $      72,044.05 

amount  written  off  as  loss  by  Orders  in  Council — 

(.Sec.  1,  Chap.  51,  17  George  V.) 62,571.50  156,390.51  218,962.01 

Total   credits    $    112,691.56  $    178,314.50  $    291,006.06 

Amount  outstanding  March  31,  1948 $2,183,152.29  $3,494,174.34  $5,677,326.63 

SUMMARY 
Province  of  Manitoba 

Debits                                                                                      Principal  Interest  Total 

Amount  outstanding— March  31,  1947 $      10,037.11  ?      16,537.91  $      26,575.02 

Accrued  interest — April  1,  1947  to  March  31,  1948  522.07  522.07 

Total    debits    $      10,037.11  $      17,059.98  $      27,097.09 

Credits 

Net  revenue  April  1,  1947  to  March  31,  1948 $           337.63  $           147.09  $          484.72 

Amount  written  off  as  loss  by  Orders  in  Council. .              258.20  717.75  975.95 

Total  credits    $           595.83  $          864.84  $        1,460.67 

Amount  outstanding— March  31,  1948   $        9,441.28  $      16,195.14  $      25,636.42 

SUMMARY 
Province  of  Saskatchewan 

Deiits                                                                                     Principal  Interest  Total 

Amount   outstanding— March   31,    1947 $1,501,405.80  $2,273,748.09  $3,775,153.89 

Accrued  interest— April  1,  1947  to  March  31,  1948  86,600.24  8(3,600.24 

Total    debits    $1,501,405.80  $2,360,348.33  $3,861,754.13 

Credits 

Net  revenue— April  1,  1947  to  March  31,  1948...$      37,940.53  $     18,941.79  $     56,882.32 

Amount  written  off  as  loss  by  Orders  in  Council.  .           7,527.06  44,915.53  52,442.59 

Total   credits    $      45,467.59  $     63,857.32  $    109,324.91 

Amount    outstanding— March    31,    1948 $1.455.938.21  $2,296,491.01  $3.752.429.22 

SUMMARY 
Province  of  Alberta 

Debits                                                                                      Principal  Interest  Total 

Amount   outstanding— March  31,   1947    $    784,375.94  $1,251,314.54  $2,035,690.48 

Accrued  interest— April  1,  1947  to  March  31,  1948  43,724.74  43,724.74 

Total    debits    $    784,375.94  $1,295.039.28  $2,079.415.22 

Credits 

Net  revenue— April  1,  1947  to  March  31,  1948...$     11,841.90  $       2,835.11  $      14,677.01 

Amount  written  off  as  loss  by  Orders  in  Council. .         54,786.24  110,757.23  165,543.47 

Total  credits $      66,628.14  $   113,592.34  $    180,220.48 

Amount   outstanding— March    31,    1948 $    717,747.80  $1,181,446.94  $1.899.194.74 

SUMMARY 

Province  of  British  Coluaibia 

Amount    outstanding— March    31,    1948 $             25.00  $            41.25  $             66.25 
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Letters  Patent 

During  the  fiscal  year  there  were  26  Letters  Patent  issued,  covering  a  total 
of  1,586  acres,  divided  as  follows: 

Patents  Acres 

Alberta    5  800 

Saskatchewan     5  774 

Northwest  Territories 14  9 

Yukon    Territory    2  3 

26  1,586 


The  various  kinds  of  grants  arc  dealt  with  in  the  following  table: 

'^Homesteads  "Soldier  Giants  ""Spécial  Grants         Sales 
Patents  Acres  Patents  Acres  Patents  Acres  Patents  Acres 


Alberta    

3     - 

-     480 

1     - 
1     - 

-  160 

-  138 

1 
2 

—  160 

—  476 

1 

14 

2 

Saskatchewan     .... 
Northwest   Territories 
Yukon  Territory 

—  160 

—  9 

—  3 

Totals     

3     - 

-     480 

2     - 

-     298 

4 

—     636 

17 

—     172 

There  were  236  certified  copies  of  Letters  Patent  issued  during  the  fiscal  year, 
for  which  the  Department  received  $570. 

TIMBER  AND  GRAZING  WITHIN  THF  PROVINCES 

Timber. — In  the  Province  of  British  Columbia,  there  are  eight  Licence  Timber 
Berths  comprising  an  area  of  42-85  square  miles  within  the  boundaries  of  National 
Parks.  Licences,  in  duplicate,  were  issued  for  each  berth  and  the  revenue  was 
$1,767.89. 

On  the  Dominion  Government  Coal  Block,  near  Hosmer,  B.C.  there  is  one 
timber  permit,  berth  in  force. 

Timber  cutting  operations  have  continued  on  Ordnance  Reserve  No.  1  and 
Naval  Reserve  A  on  St.  Joseph  Island  in  Lake  Huron,  Ontario.  The  revenue 
was  $124.37. 

Grazing. — In  southern  Saskatchewan,  annual  grazing  permits  were  issued  on 
Dominion  Lands,  covering  a  total  of  10,240  acres.  Sworn  returns  by  the  per- 
mittees indicate  that,  for  the  grazing  season  of  1947,  there  were  410  cattle  and 
109  horses  maintained  on  the  lands.  The  revenue  collected,  consisting  of  ground 
rental,  was  $205. 

ALASKA  HIGHWAY  LAND  ACQUISITION 

Right  of  Way. — In  connection  with  the  acquisition  of  land  for  the  right  of 
way  of  the  Alaska  Highway,  as  of  the  31st  March,  1947,  title  for  seven  parcels 
of  land  was  still  required.  Four  of  these  have  been  completed  and  the  remaining 
three  are  with  the  Department  of  Justice  awaiting  Crown  grant  to  the  owners 
who  have  not  yet  completed  sufficient  improvements  on  their  propert3^ 

Campsites  and  Flight  Strips. — The  Bullen-Prefontaine  Estate  was  expro- 
priated and,  when  notice  was  received  from  the  Department  of  Transport  that 
the  land  was  no  longer  required,  a  Notice  of  Abandonment  was  filed  with  the 
Land  Titles  Office  at  Kamloops. 


^Under  this  heading  are  included  lands  entered  for  by  returned  soldiers  affected  by  loans 
from  the  Director  of  Soldier  Settlement  of  Canada,  said  loans  having  been  repaid  in  full. 
Patents  were  issued   direct   to   the  settlers. 

'Under  this  heading  are  included  lands  entered  for  by  returned  soldiers  affected  by  loans 
from  the  Director  of  Soldier  Settlement  of  Canada,  which  lands  were  patented  to  the  said 
Director  at  the  request  of  the  entrants  or  pursuant  to  salvage  proceedings  under  the  Soldier 
Settlement  Act. 
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Water  Line  to  Dawson  Creek. — Three  easements  have  yet  to  be  secured, 
as  the  owners  of  the  property  concerned  have  not  yet  received  Crown  Grant. 

Water  Line  to  Fort  St.  John. — All  easements  have  been  secured. 

Telephone  and  Telegraph  Easements. — The  last  two  of  these  easements  were 
secured  during  this  fiscal  year  and  all  are  now  complete. 

ENGINEERING  AND  CONSTRUCTION  DIVISION 

The  Engineering  and  Construction  Service  continued  to  function  as  a 
Service  under  the  Surveys  and  Engineering  Branch  until  November  1,  1947, 
when  by  Order  in  Council  P.C.  37/4433  a  change  wais  made  in  the  organiza- 
tion of  the  Department  by  which  this  Service  was  brought  back  to  closer 
association  with  the  National  Parks  and  the  Northwest  Territories  and  Yukon 
Services  and  became  estabhshed  as  a  Division  of  the  Lands  and  Development 
Services  Branch.  This  Division  also  continued  its  activities  as  a  general 
engineering  and  architectural  agency  of  the  Department,  and  undertook 
engineering  and  architectural  work  for  other  Departments  of  the  Government 
or  acted  in  an  advisory  capacity.  Its  work  included  the  organization  and 
supervision  of  construction  and  maintenance  operations  for  the  larger  projects 
as  well  as  preparation  of  plans,  specifications,  bills  of  materials,  estimates 
and  designs  for  such  activities,  and  also  inspections,  reports,  technical  advice 
and  supervision  as  required  on  numerous  small  projects,  for  various  Govern- 
ment services. 

Pursuant  to  surveys  carried  out  from  1945  to  1947  to  obtain  information 
on  work  required  for  the  improvement  and  reconstruction  of  existing  highways, 
water  supply  and  sewage  disposal  systems,  and  on  highway  bridge  sites  in 
the  National  Parks  of  Canada,  contracts  were  let  and  investigations  and 
inspections  were  carried  out  on  various  related  works.  A  great  deal  of 
preparatory  work  was  done  in  anticipation  of  one  of  the  largest  construction 
programs  during  1948-49  that  has  been  undertaken  in  many  years. 

A  staff  of  architects  was  engaged  in  preparing  plans,  specifications,  bills 
of  material  and  estimates  in  connection  with  a  program  of  future  development 
works,  as  well  as  for  normal  departmental  requirements. 

A  description  of  the  more  important  construction  and  maintenance 
projects  undertaken  by  this  Division  is  given  hereunder. 

HIGHWAYS 

Alaska  Highway 

Two  engineers,  with  hcadquartei's  at  Whitehorse,  Yukon  Territory,  and 
Fort  Nelson,  British  Columbia,  respectively,  continued  their  work  as  depart- 
mental observers  on  all  phases  of  maintenance  and  reconstruction  operations 
on  the  Alaska  Highway.  Owing  to  a  change  in  Government  policy,  these 
officers  were  withdrawn  from  this  project  early  in  1948. 

Snow  Iake  Mining  Road 

During  1946  an  agreement  was  entered  into  with  the  Province  of 
Manitoba  whereby  the  Dominion  contributed  on  a  50  per  cent  basis  of 
approved  expenditure  of  the  construction  by  day  labour  of  a  mining  road  to 
Snow  Lake,  approximately  40  miles  from  Wekusko  on  the  Hudson  Bay 
Railway.  Construction  operations  continued  until  December,  1947  During  the 
winter  months  timber  was  taken  out  for  bridge  and  culvert  construction. 
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Grimshaw-Great  Slave  Lake  Highway 
dominion  section — northwest  territories 

Construction  operations  on  the  Dominion  Section  of  this  road  viz:  from  the 
northern  boundary  of  Alberta  to  Hay  River  in  the  Northwest  Territories,  a 
distance  of  some  81  miles,  was  continued  imder  contract  by  the  Bond  Con- 
struction Company  Limited  of  Edmonton,  Alberta.  Work  operations  closed 
down  in  the  autumn  of  1947  at  which  time  this  project  was  completed  as 
follows  for  the  major  work  items:  clearing  and  grubbing,  80-9  miles;  rough 
grading  for  approximately,  49-6  miles;  fine  grading  for  approximately,  43-5 
miles;  gravel  surfacing  for  approximately  40-0  miles;  culverts,  50;  bridges, 
timber,  2. 

DOMINION -PROVINCIAL    SECTION — ALBERTA 

The  Province  of  Alberta  under  agreement  with  the  Dominion  Government 
continued  by  contract  the  construction  of  that  section  of  the  Provincial  high- 
way between  mileage  69-4  north  of  Grimshaw,  Alberta,  and  the  northern 
boundary  of  the  Province  of  Alberta,  a  distance  of  approximately  234  miles. 
Work  operations  were  closed  down  in  November,  1947,  at  which  time  the 
project  was  completed  as  follows  for  the  major  work  items;  clearing  and 
grubbing,  234-0  miles;  rough  grading  for  approximately  191-1  miles;  fine 
grading  for  approximately  148-6  miles;  gravel  surfacing,  104-6  miles;  cul- 
verts, 185.  Steel  bridges  were  constructed  as  follows:  One  175-foot  span  over 
Meikle  River;  one  80-foot  span  over  Kemp  Creek;  one  80-foot  span  over 
Keg  Creek.     Timber  bridges  completed  to  Mile  188-6. 

Yukon  Territory 

A  reconnaissance  survey  was  carried  out  from  a  point  on  the  Alaska 
Highway  approximately  60  miles  west  of  Whitehorse  to  Aishihik  Airport 
road,  then  to  Brown  McDade  mine  on  Victoria  Creek  and  thence  to  Carmacks 
on  the  Lewes  River. 

Plans,  profiles,  and  estimates  were  completed  for  the  construction  of  a 
road  between  Jake's  Corner  on  the  Alaska  Highway,  Yukon  Territory,  and 
Atlin  Lake,  British  Columbia,  a  distance  of  58  miles. 

MAYO-MINTO    ROAD 

Instructions  were  prepared  for  locating  engineer  and  contractors  were 
requested  to  submit  proposals  in  connection  with  the  construction  of  this  road 
in  1948. 

Northwest  Territories 

recreation   hall,  aklavik 

Working  drawings  and  bill  of  materials  were  prepared  covering  the  pro- 
posed construction  of  a  recreation  hall. 

POWER-HOUSE,    snare    RIVER 

Plans,  together  with  a  bill  of  materials,  were  prepared  in  connection  with 
a  timber  structure  to  enclose  the  site  of   the  power-house. 

YELLOWKNIFE    WATER    SUPPLY 

Studies  were  made  of  certain  recommendations  relative  to  proposed 
equipment  and  operation  methods. 

WINTER    ROAD,    REINDEER    DEPOT    TO    ESKIMO    LAKE 

Studies  were  made  of  a  proposed  route  and  an  estimate  of  the  cost 
prepared. 
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WORK  FOR  INDIAN  AFFAIRS  BRANCH 
British  Columbia 
kamloops  agency 

Kamloops  I.R.  No.  1  (Paul  Creek  System)  :  Repairs  to  the  dam  at  the  outlet 
of  Paul  Lake  and  other  irrigation  improvements  were  completed. 

Niskonlith  I.R.  No.  1  and  Ada77is  Lake  I.R's.  Nos.  4  cind  4^:  Installation  of 
an  outlet  box  and  pipe  extension  with  new  wooden  and  metal  flumes  in  the 
irrigation  system.  Materials  for  further  flume  repairs  were  purchased  and  stored 
on  the  reserve  for  early  use  in  the  next  fiscal  year. 

Kamloops  Residential  School:  A  survey  was  made  relative  to  the  extension 
of  the  irrigation  system  by  pumping  at  this  reserve. 

Four-classroom  Day  School,  Kamloops:  Mechanical  drawings  together  with 
specifications  for  this  proposed  school  were  prepared. 

KOOTENAY  AGENCY 

Kootenay  I.R.  A^o.  9:  A  survey  was  made  of  the  existing  irrigation  works 
from  Phillip's  Creek  and  an  alternative  route  to  supply  the  acreage  was  investi- 
gated. 

Kootenay  Residential  School:  A  report  was  prepared  covering  the  removal  of 
St.  Joseph's  Creek  pipeline  in  connection  with  water  supply  for  this  school.  Fire 
protection  equipment  was  installed. 

OKANAGAN  AGENCY 

Okanagan  I.R.  No.  9:  A  conference  was  held  with  several  parties  who  had 
raised  objections  to  the  water  storage  in  Shannon  Lake. 

Osoyoos  I.R.  No.  1  :  Work  on  the  rehabilitation  of  the  irrigation  system  for 
this  reserve  was  practically  completed.  Some  2,700  feet  of  wood-stave  pipe  was 
laid  and  backfilled. 

NICOLA  AGENCY 

Cooks  Ferry  I.R.  No.  9:  Considerable  repairs  were  made  to  Calling  Lake  dam 
but  owing  to  local  conditions  the  work  could  not  be  completed  this  year. 

Lower  Nicola  I.R.  No.  1  :  An  investigation  to  improve  the  water  supply 
system  was  carried  out.  Arrangements  were  made  to  obtain  the  necessary  water 
licence  to  legalize  the  present  and  future  diversions  of  the  system. 

The  necessary  ditching  work  in  connection  with  the  drainage  system  on  this 
reserve  was  completed. 

Lower  A^icola  I.R.  N'a.  4'  A  draft  agreement  was  prepared  in  connection  with 
the  application  made  by  the  Nicola  Lake  Stock  Farmers'  Limited  of  Nicola, 
British  Columbia,  to  cross  this  reserve  with  an  irrigation  ditch. 

Pimainus  Dam:  An  inspection  and  report  was  made  on  the  condition  of 
this  dam. 

LYTTON   AGENCY 

Lytton  I.R.  No.  14:  An  inspection  was  made  of  the  irrigation  system  serving 
this  reserve. 

Lillooet  I.R.  No.  1:  A  survey  and  report  was  made  and  plans  prepared 
relative  to  the  domestic  water  supply  system. 

Seabird  Island  I.R.  No.  1:  An  investigation  was  made  of  the  site  for  the 
proposed  Day  School. 
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St.  George's  School  and  adjacent  Lytton  Reserves:  An  investigation  and 
report  was  made  on  a  claim  made  by  the  Canadian  National  Railways  against 
the  Department  as  a  result  of  overflow  of  Botanie  joint  irrigation  ditch. 

Working  drawings  and  specifications  were  prepared  covering  the  work 
required  on  the  remodelling  of  the  heating,  plumbing,  and  domestic  water  supply 
systems.  A  report  was  prepared  in  connection  with  A.K.  water  treatment. 

Lytton  I.R.  No.  1  :  A  report  was  prepared  covering  the  proposed  water  supply 
to  service  this  reserve. 

WILLIAMS  LAKE  AGENCY 

Redstone  I.R.  No.  1:  An  investigation  survey  and  preliminary  plans  were 
made  relative  to  irrigation  possibilities  from  several  sources. 

Clinton  I.R.  No.  2:  The  irrigation  system  from  Gabriel  and  an  unnamed 
creek  on  this  reserve  was  examined. 

Anaham  I.R.  No.  1  :  Work  on  the  present  domestic  water  supply  was 
completed  under  the  supervision  of  the  Indian  Agent. 

Alkali  Lake  I.R.  No.  1  :  Records  of  flow  of  Kirkpatrick  Spring  Creek  were 
obtained.  The  weir  was  repaired  and  collecting  galleries  were  installed  which, 
augmented  the  available  water  supply. 

Soda  Creek  I.R.  No.  1:  An  inspection  was  made  of  Ross  Lake  Dam. 

Dog  Creek  I.R.  No.  1  :  An  agreement  was  drawn  up  between  C.  R. 
Place  and  the  Department  relative  to  the  construction  of  a  ditch  across  the 
reserve  to  supply  water  to  him  and  also  to  the  lands  on  this  reserve. 

Dog  Creek  I.R.  No.  2:  Application  for  change  in  location  of  works  and 
permission  to  cross  over  Crown  Lands  was  submitted  to  the  Water  Rights  Branch 
relative  to  the  change  in  location  of  the  irrigation  ditch  for  this  reserve  made 
necessary  by  the  agreement  with  the  Diamond  S  Ranch  Company  Limited. 

COWICHAN  AGENCY 

Saanich  I.R.  No.  2:  The  necessary  repairs  to  the  bridge  on  this  reserve  were 
completed.  An  inspection  of  the  water  supply  system  for  two  Indians  was 
carried  out. 

Songhees  I.R.  No.  1  :  An  inspection  and  report  were  made  on  the  completed 
work  carried  out  by  the  City  of  Victoria  relative  to  the  installation  of  a  four- 
inch  cast  iron  water  main  along  Cooper's  Road  to  a  fire  hydrant.  Service  connec- 
tions to  individual  dwellings  along  this  line  and  also  along  Admiral's  Road  were 
made. 

Coivichan  I.R.  No.  1  :  Flood  conditions  were  examined  and  a  report  prepared 
in  connection  with  erosion  on  this  reserve  by  the  Cowichan  and  Koksilah  Rivers. 

STIKINE  AGENCY 

Nanaimo  I.R.  No.  1  :  Arrangements  were  made  to  carry  out  an  investigation 
relative  to  the  water  and  sewer  possibilities  in  connection  with  this  reserve. 

Agency  Buildings:  A  report  was  prepared  covering  the  requirements  for  an 
electric  light  plant  to  serve  this  agency. 

NASS-SKEENA  AGENCY 

Dolphin  I.R.  N'o.  1:  Owing  to  adverse  weather  and  labour  conditions,  the 
work  on  the  Kitkatla  Indian  Village  water  supply  system  was  only  partially 
completed  during  the  year. 

24724— 13i 


196  DEPARTMENT  OF  MINES  AND  RESOURCES 

Greenville  I.R.  No.  9:  Investigations  were  made  and  a  report  prepared  on 
domestic  water  and  hydro-electric  supply  to  serve  this  reserve. 

Kincolith  I.R.  No.  14-  Investigations  were  made  and  reports  prepared  on  the 
possibility  of  constructing  a  road  to  the  Village  and  on  the  domestic  water  and 
hydro-electric  supply.  An  electric  lighting  plant  was  installed. 

VANCOUVER  AGENCY 

Squamish  I.R.  N^o.  1  :  A  report  was  prepared  on  the  sewage  and  water  supply 
system.  An  inspection  was  made  of  roads  improved  by  Indian  labour. 

Musqueam  I.R.  No.  2:  A  new  flood  box  and  gate  was  installed  in  the  dyke. 
An  inspection  of  the  reserve  was  made  relative  to  a  proposal  of  the  City  of 
Vancouver  to  use  flow  channels  through  the  reserve. 

BABINE  AGENCY 

Kitsegukla  I.R.  No.  1:  A  diversion  dam  relative  to  the  water  supply  system 
was  constructed. 

Hazelton  I.R.  No.  1:  A  survey  was  made  and  a  report  prepared  on  the 
Hazelton  Village  domestic  water  supply. 

Sliammon  I.R.  No.  1  :  Two  wood-stave  tanks  together  with  gate  valves, 
piping  and  fittings,  were  purchased  in  connection  with  the  water  supply  system, 

NEW  WESTMINSTER  AGENCY 

Chilliwack  I.R's.  Nos.  3,  4,  5,  6  and  7:  An  investigation  was  made  and  a 
report  prepared  on  the  erosion  by  the  Fraser  River  in  the  vicinity  of  these 
reserves. 

Pemberton  I.R's.  N^os.  1,2,  3  and  8:  The  reclamation  work  carried  out  under 
the  P.F.R.A.  work  in  connection  with  the  extension  of  the  water  supply  system 
for  Indian  Reserve  No.  1  was  completed. 

Sumas  I.R.  N^o.  6:  Investigations  were  made  relative  to  securing  a  water 
supply  from  the  Clayburn  Brick  Company  system. 

Pemberton  Day  School:  Preliminary  plans  were  prepared  to  enlarge  the 
day  school  to  a  two-room  school. 

BELLA  COOLA  AGENCY 

Kitasoo  I.  R.  No.  1: — The  water  supply  system  serving  Klemtu  Village  was 
completed.  A  report  was  prepared  relative  to  the  proposed  hydro-electric  project 
for  Klemtu  Village. 

Katit  I.  R.  No.  1: — An  investigation  was  made  relative  to  the  proposed 
domestic  water  supply  system. 

Kitimat  I.  R.  No.  2: — An  investigation  was  made  and  a  report  prepared  of 
the  existing  water  supply  and  electric  lighting  systems. 

Bella  Bella  I.  R.  No.  1: — An  investigation  was  made  and  a  report  prepared 
relative  to  repairs  to  the  domestic  water  supply  system.  The  proposal  to  move 
the  airport  buildings  to  Bella  Bella  Village  for  school  purposes  was  investigated. 
The  dam  at  Bella  Coola  Village  was  repaired  and  a  drainage  gate  installed. 

KWAWKEWLTH  AGENCY 

Gilford  Island  I.  R.  No.  1: — An  investigation  was  made  and  report  prepared 
on  the  possibility  of  installing  a  domestic  water  supply  system  to  serve 
Owayasdums  Village. 
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Quaee  I.  R.  No.  7: — An  investigation  was  made  covering  the  proposed 
domestic  water  supply  and  hydro  power  for  Kingcome  Village. 

Cam'phells  River  I.  R.:^-k  teacher's  residence  was  completed  including  the 
installation  of  the  electric  system  and  water  supply. 

Tumour  Island  School  and  Teacher's  Residence: — Progress  was  made  on 
the  erection  of  these  two  buildings. 

Nimpkish  I.  R.  No.  1: — An  investigation  was  made  relative  to  the  water 
supply  to  serve  the  various  Indian  resei^ve  buildings  at  Alert  Bay.  A  well  was 
drilled  and  the  water  piped  to  the  new  day  school  and  teachers'  residences. 

School  and  Teachers'  Residences: — A  four-room  day  school  and  two  teachers' 
residences  were  constructed  by  contract  at  Alert  Bay. 

Agency  Storeroom.:—  A  sixty-foot  storeroom  was  completed  adjacent  to  the 
Agency  office  at  Alert  Bay. 

Port  Hardy  Military  Camp: — Several  buildings  at  this  camp  were  dis- 
mantled and  materials  transported  to  Alert  Bay  Village  to  be  used  in  connection 
with  Indian  Affairs  projects. 

"WEST    COAST   AGENCY 

Four-Classroom  School,  Alberni: — A  new  four-classroom  school  was  con- 
structed by  contract  in  the  vicinity  of  the  main  residential  school. 

Prepared  working  drawings  and  specifications  relative  to  revisions  to  the 
domestic  hot  and  cold  water  systems  and  boiler  equipment  to  serve  the  residential 
school  building.  The  installation  of  the  stoker  was  completed  and  a  steam 
pressure  test  carried  out. 

Christie  Island  Residential  School: — A  gravel  road  was  practically  completed 
from  Opitsat  dock  to  the  school.    A  new  dock  was  also  constructed. 

STUART  LAKE  AGENCY 

Lejac  Residential  School: — An  inspection  was  carried  out  and  a  report  pre- 
pared relative  to  the  hot  water  supply  and  heating  system. 

Alberta 

hobbema  agency 

Sewage  Disposal  System,  Hohbema: — A  contract  was  let  covering  sewer 
system  installation  to  serve  the  agency  buildings  and  Ermineskin  Residential 
School.    The  system  was  completed  for  the  agency  buildings. 

Peigan  I.  R.,  Sacred  Heart  Residential  School: — An  examination  of  the  water 
system  was  carried  out  and  a  report  prepared  including  an  estimate  of  the  cost. 

LESSER  SLAVE  LAKE  AGENCY 

Agency  Headquarters,  High  Prairie: — A  revised  layout  was  prepared  for 
agency  buildings  and  location  of  well.  The  proposed  power  line  to  the  agency 
was  investigated. 

ATHABASKA  AGENCY 

Power  Plant  Development,  Fort  Chipewyan: — A  report  was  prepared 
together  with  plans  and  bill  of  materials  for  the  power-house  and  specifications 
for  the  lighting  plant. 

Prefabricated  Houses,  Chipewyan: — A  bill  of  materials  was  préparée 
connection  with  basement  construction. 
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BLOOD  AGENCY 

St.  Mary's  Residential  School,  Cardston: — Reports  were  prepared  relative 
to  drainage  of  the  basement  floor  and  revised  plans  prepared  of  the  basement 
dining  room. 

St.  Pauls  Residential  School: — A  new  pressure  tank  and  water  supply  system 
was  installed. 

EDMONTON  AGENCY 

Michel  and  Stoney  Plain  Reserves: — Inspections  were  made  and  reports 
prepared  on  the  proposed  sites  for  one-room  day  schools. 

Saskatchewan 
touchwood  agency 

Gordon's  Residenticd  School,  Punnichy. — Prepared  layout,  plan,  working 
drawings  and  specifications  relative  to  revision  of  the  heating,  plumbing  and 
domestic  hot  and  cold  water  sj'stems  serving  this  school.  The  v\-ork  was  let  by 
contract  and  put  underway. 

ONION  LAKE  AGENCY 

Residential  School. — An  investigation  was  made  and  a  report  prepared 
regarding  equipment  required  to  supply  light  and  power  to  serve  this  school 
and  also  for  the  domestic  water  supply  serving  the  agency. 

CARLTON   AGENCY 

Grey  Residential  School,  Sturgeon  Lake. — An  investigation  was  made  and 
a  report  prepared  relative  to  equipment  required  to  supply  light  and  power  to 
serve  this  school. 

CROOKED  LAKE  AGENCY 

F  our -classroom  Day  School,  Coicessess. — An  inspection  was  made  and  a 
report  prepared  regarding  plumbing  and  heating  for  proposed  new  building. 

Manitoba 
fisher  river  agency 

Agency  Buildings. — A  report  was  prepared  for  a  new  lighting  plant  and 
distribution  system.  Prepared  and  issued  plans  for  plumbing  and  drainage 
systems  relative  to  the  clerk's  residence. 

MANITOBA    INSPECTORATE,    WINNIPEG 

Brandon  Residential  School. — Plans  and  specifications  w-ere  prepared  relative 
to  repairs  and  revisions  required  to  the  heating  and  domestic  hot  water  supply 
system.  A  contract  was  let  and  the  work  put  underway.  A  report  was  prepared 
on  the  proposed  water  supply  to  serve  this  school. 

Elkhorn  Residential  School. — Prepared  working  plans  and  specifications  rela- 
tive to  revisions  to  be  carried  out  by  contract  in  connection  with  the  heating  and 
domestic  hot  water  system. 

MANITOWAPAH  .\GENCY 

Fort  Alexander  Residential  School,  Pine  Falls. — An  investigation  was  made 
and  a  report  prepared  on  suggested  system  of  fire  escapes. 

Residential  School,  Sandy  Bay. — The  j^roposed  installation  of  a  new  lighting 
plant  was  investigated. 
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PORTAGE  LA  PRAIRIE  AGENCY 

Portage  la  Prairie  Residential  School. — Prepared  a  report  relative  to  struc- 
tural and  heating  alterations  required  for  this  school. 

Camperville  Residential  School. — An  inspection  was  made  and  a  report 
prepared  relative  to  repairs  required  'to  the  heating  plant. 

GRIS  WOLD    AGENCY 

One  classroom  Day  School,  Oak  River. — A  report  was  prepared  relative  to 
mechanical  data  required  for  a  new  school. 

Ontario 

sault  ste.  marie  agency 

Shingwauk  Home. — A  report  was  prepared  relative  to  the  heating,  plumbing 
and  domestic  water  supply  pump  repairs  and  maintenance. 

Serpent  River  and  Mississaiigi  Reserves. — An  inspection  was  made  of  the  sites 
and  reports  prepared  on  proposed  one-room  day  schools. 

SIOUX    LOOKOUT    AGENCY 

Mcintosh  Residential  School. — A  reconnaissance  survey  was  made  of  road 
routes  from  the  school  to  Mcintosh  Station  and  hence  to  Red  Lake  Highway. 

FORT   FRANCES  AGENCY 

St.  Margarets  Residential  School. — A  report  and  working  drawings  were 
prepared  relative  to  the  heating,  plumbing  and  domestic  water  supply.  Draw- 
ings and  specifications  were  prepared  covering  repairs  to  the  school.  i.\n  agree- 
ment was  drawn  up  between  the  Town  of  Fort  Frances  and  the  Department 
relative  to  the  domestic  water  supi)ly  serving  this  school. 

JAMES  BAY  AGENCY 

Agent's  Residence,  Moose  Factory. — Prepared  working  drawings  for  special 
type  of  residence. 

Combined  Office  and  Warehouse  Building. — Prepared  working  drawings. 
Investigated  and  prepared  a  report  on  the  proposed  installation  of  a  lighting 
plant  to  serve  the  agency  buildings. 

SIX   N.ATIONS  AND  NEW  CREDIT  AGENCY 

Mohawk  Institute. — kr\  inspection  of  the  school  and  associated  buildings  was 
made  and  a  report  prepared  relative  to  electrical  installations. 

MANITOWANING    AGENCY 

Day  School  and  Teacher's  Residence,  Wikivemikong. — An  investigation 
was  made,  working  drawings  and  specifications  prepared  relative  to  electrical 
power  required  for  the  lighting  plant. 

CHRISTIAN    ISLAND    RESERVE 

An  inspection  of  the  existing  dock  and  a  survey  of  proposed  additional 
dockage  was  made. 

Agent's  Residence. — A  report  was  prepared  on  the  present  electrical  plant 
in  connection  with  the  proposal  to  provide  automatic  electrical  control  of  the 
water  supply  system. 

A  report  together  with  an  estimate  of  the  cost  was  prepared  re  installation 
of  electric  lighting  plant  and  communication  system  from  the  Island  to  the 
mainland. 
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Quebec 
timiskaming  agency 

Agency  Residence  and  Barn: — A  report  was  prepared  on  the  electric 
wiring  required  for  these  buildings. 

Notre  Dame  du  Nord. — Inspected  site  for  day  school,  staked  out  site  and 
prepared  a  report  together  with  topographical  plan  of  the  site.  Prepared 
working  drawings,  specifications  and  bill  of  materials  relative  to  installing  a 
hot  water  system  in  the  Agent's  residence. 

MANIWAKI    AGENCY 

Day  School. — An  inspection  was  made  and  a  report  prepared  covering 
improvements  required  to  the  day  school. 

BEKSIMIS    AGENCY 

R.C.M.P.  Quarters. — Investigated  electrical  power  requirements  and  pre- 
pared a  report  regarding  the  lighting  plant. 

ST.     REGIS    AGENCY 

Chenail  Two-room  Day  School. — An  inspection  was  made  and  a  report 
prepared  re  site  of  proposed  school.  Prepared  working  drawings  relative  to 
plumbing  and  heating  requirements;  also  prepared  a  report  on  water  supply. 

CAUGHNAWAGA    AGENCY 

Neiu  12-room  Day  School  and  Boiler  Hou;se. — Drawings  and  specifica- 
tions were  prepared.  Instructions  were  issued  for  testing  of  well  water  as 
a  possible  source  of  water  supply  to  serve  these  buildings. 

Maritime  Provinces 
lennox  island  agency,  p.e.i. 

An  inspection  was  made  relative  to  the  location  for  new  agency  develop- 
ment. Tentative  building  sites  were  established  for  proposed  buildings  and 
a  sketch  block  plan  prepared. 

TOBIQUE   RESER\rE,   NEW  BRUNS"^aCK 

A  survey  looking  to  the  possible  sources  of  water  supply  to  serve  the 
population  of  Tobique  Village  was  made  and  a  plan  prepared  of  the  area 
showing  a  proposed  distribution  system. 

Agent's  Residence,  Kingsclear. — An  inspection  was  made  and  a  report 
prepared  on  the  proposed  alterations  and  additions  to  this  residence. 

ESKASONI    AGENCY,    NOVA    SCOTIA 

The  domestic  water  supply  system,  including  fire  protection  to  serve  this 
agency  was  completed. 

The  construction  by  contract  of  a  four-room  day  school  and  teachers' 
residence  was  completed. 

SHUBENACADIE   AGENCY,    NOVA    SCOTIA 

A  domestic  water  supply  system  including  fire  protection  to  serve  the 
white  and  Indian  population  of  the  Shubenacadie  development  area  was 
installed. 

The  construction  by  contract  of  a  teachers'  residence,  principal's  residence, 
agent's  residence  and  office  and  warehouse  building,  was  completed. 
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Prepared  data  for  renovation  of  the  domestic  water  supply  system  serving 
the  residential  school.  A  contract  was  let  relative  to  repairs  to  the  heating 
system. 

Northwest  Territories 

Four-classroom  Day  School,  Hay  River. — All  plans  and  specifications  in 
connection  with  this  school  were  prepared.  Construction  operations  started 
in  the  summer  of  1947  and  it  is  expected  the  school  will  be  completed  earlv 
in  1948. 

Principal's  Residence  with  Electrical  and  Heating  Building,  Hay  River. — 
Plans,  specifications  and  bills  of  materials  were  prepared  for  the  construction 
of  these  buildings.  Construction  operations  for  the  principal's  residence  were 
put  under  way  earh'  in  1948. 

Standard  Two-classroom  Day  School,  Cop-permine  and  Coronation  Gull. — 
Architectural  working  drawings  and  bills  of  materials  were  prepared  to  be 
used  for  the  Indian  Affairs  and  Northwest  Territories  Administration. 

Lighting  Plant,  Fort  Smith. — A  report  was  prepared  in  connection  with 
the  enlargement  of  the  power  plant  serving  the  agency  area. 

Four-classroom  Day  School,  Fort  Smith. — Architectural  sketch  drawings 
were  prepared. 

WORK  FOR  NATIONAL  PARKS   SERVICE 

BANFF  PARK,  ALBERTA 

Lake  Minnewcmka  Development. — An  engineer  continued  to  act  as  depart- 
mental representative  in  connection  with  the  development  of  Lake  Minnewanka 
by  the  Calgary  Power  Company. 

Ski-tow,  Mount  Nor  quay. —Checked  design  and  prepared  report  on  struc- 
tural details. 

Banff  Townsite  Development. — A  report  was  prepared  on  the  proposed 
remodelling  operations  relative  to  buildings  on  Lots  9  and  10,  Block  2. 

Banff  Water  Supply.— Inxeatigaiions  were  made  into  the  Banff  water 
supply  system  relative  to  the  reconstruction  of  the  dam  on  Forty  Mile  Creek. 
Tenders  for  materials  were  received  and  examined.  Negotiations  were  entered 
into  with  the  Calgary  Power  Company  re  construction  of  a  power  line  from 
Banff  to  the  dam  site. 

Fish  Hatchery  Wafer  Supply. — A  temporary  water  supply  was  obtained 
and  installed  from  the  Middle  Springs  and  Bow  River. 

St.  Julien  Subdivision. — A  report  was  prepared  dealing,  in  general,  with  a 
proposed  scheme  to  provide  water  and  sewer  services  for  this  subdivision  and 
in  particular  with  the  initial  stage  of  the  development  which  would  be  required 
in  connection  with  services  for  the  School  of  Fine  Arts. 

Veterans'  Emergency  Housing  Project,  Tunnel  Mountain. — Examined  work- 
ing drawings  re  changes  to  buildings  and  prepared  reports  on  electrical  installa- 
tion and  rental  costs  for  equipment  in  connection  with  this  housing  scheme. 

Spray  River  Bridge. — A  reinforced  concrete  arch  bridge  of  150-foot  span 
was  designed  for  erection  over  the  Spray  River  near  its  junction  with  the 
Bow  River. 

Banff -Windermere  Highiray. — A  relocation  survey  was  made  of  a  section  of 
this  highway  leading  southwesterly  (Mile  4)  from  Castle  through  Banff  Park 
to  approximately  Mile  12,  in  the  vicinity  of  Marble  Canyon  in  Kootenay  Park. 
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A  contract  was  awarded  for  the  reconstruction  of  a  section  of  this  highway 
leading  southwesterly  from  Castle  through  Banff  Park.  Construction  work  was 
carried  on  over  approximately  4  miles  of  highway  and  clearing  operations 
were  extended  to  approximately  Mile  7. 

Jasper  Park,  Alberta 

Meat  Dressing  Plant. — A  report  was  prepared  covering  an  inspection  of 
the  site  and  requirements  for  heating,  plumbing,  refrigeration,  etc. 

Information  Bureau. — ^Working  and  detailed  drawings  together  with  speci- 
fications were  prepared. 

Swimming  Pool. — Sketch  drawings  were  prepared  relative  to  this  project. 

Chalet  at  Columbia  Ice-field. — Detailed  drawings  were  prepared  for  a 
fireplace  and  also  a  report  on  interior  wall  treatment. 

Isolation  Hospital. — Sketches  were  prepared  in  connection  with  the  con- 
struction of  this  proposed  hospital. 

Fish  Hatchery. — Working  drawings  and  specifications  were  prepared  for 
the  central  steam  heating  system,  to  servie  the  existing  hatchery,  superintendent's 
residence  and  new  utility  building. 

Administration  Building. — Prepared  a  report  relative  to  description  of 
materials  required  for  this  building. 

Equipment  Storage  Building. — A  report  was  prepared  on  the  utilization  of 
Quonset  Huts  as  storage  buildings  for  equipment. 

Roads. — A  study  of  the  soil  conditions  was  made  relative  to  the  revision 
of  the  Jasper  Highway  Miles  6-7  to  12-0. 

Jasper  Water  Supply. — A  general  investigation  and  study  was  made  to 
augment  the  present  domestic  water  supply  system  of  the  town  of  Jasper.  An 
investigation  and  survey  was  made  for  a  reservoir  site.  Working  drawings 
and  bills  of  materials  were  prepared  relative  to  the  construction  of  a  reservoir. 
Tenders  were  issued,  received  and  examined  in  connection  with  the  purchases 
of  materials  for  the  improvement  to  the  water  intake  and  pondage. 

Athabaska  and  Rocky  River  Bridges. — A  contract  was  awarded  to  the 
Dominion  Bridge  Company  Limited  relative  to  the  dismantling  of  the  existing 
wooden  spans  of  the  Athabaska  and  Rocky  River  bridges  in  the  vicinity  of 
Jasper  and  the  supply  and  erection  of  steel  spans. 

Waterton  Lakes  Park,  Alberta 

Staff  Residence. — Working  drawings  and  bills  of  materials  were  prepared 
in  connection  with  a  proposed  staff  residence. 

Private  Residence  Lot  11,  Block  1^5. — Sketch  elevations  were  prepared  and 
suggestions  made  for  an  improved  plan  for  the  cottage. 

Proposed  Retail  Store  Lot  25,  Block  2. — Plans  of  this  store  were  received 
and  examined  re  general  layout  and  structural  requirements. 

Waterton  River  Bridge. — An  inspection  was  made  and  report  prepared  on 
the  possibilities  of  placing  this  bridge  in  repair  until  such  time  as  it  can  be 
replaced. 

Communications  Across  Narrows. — Certain  detailed  investigations  were 
carried  out  and  estimates  prepared  of  the  various  means  of  public  transportation 
«nross  the  Narrows. 
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Elk  Island  Park,  Alberta 

Meat  Dressing  Plant. — An  inspection  was  made  and  a  report  prepared  in 
connection  with  the  proposed  site  and  requirements  for  heating,  refrigeration,  etc. 
All  architectural  plans,  specifications  and  tendering  documents  were  prepared. 
After  investigation  a  report  was  also  prepared  on  the  water  supply. 

Golf  Club  House. — Drawings  were  prepared  for  revisions  to  this  building. 

YoHO  Park,  British  Columbia 

Field  Water  and  Sewer  Systems. — Studies  were  made  of  the  water  and 
sewer  system  to  augment  the  present  system  of  the  town  of  Field. 

Kicking  Horse  River  Bridge. — An  inspection  was  made  and  a  report  prepared 
on  the  condition  of  and  maintenance  required  to  this  bridge.  Plans  and  estimates 
for  a  proposed  new  steel  and  concrete  bridge  were  prepared. 

Kootenay  Park,  British  Columbia 

Radium  Hot  Springs  Water  Supply. — A  preliminary  report  was  prepared  on 
the  proposed  new  water  supply  system  for  Radium  Hot  Springs  together  with 
plans  and  profile. 

Sinclair  Creek  Bridge. — A  reinforced  concrete  bridge  was  constructed  across 
Sinclair  Creek  at  Mile  2-7. 

Prince  Albert  Park,  Saskatchewan 
Spruce  River  Bridge. — Plans  and  estimates  of  cost  were  prepared. 

Project  No.  5,  Waskesiu  Highway. — This  project  comprises  the  improve- 
ment and  preparation  for  hardsurfacing  of  AVaskesiu  Highway,  28-7  miles, 
including  the  Spruce  River  bridge  and  replacement  of  other  small  bridges  where 
necessary.  Contractors'  bids  covering  the  work  were  examined  and  recommenda- 
tions made. 

Riding  Mount.\in  P.ark,  Manitoba 

Bunkhouse  and  Dining  Hall. — Drawings  and  bills  of  materials  were  prepared. 

R.C.M.P.  Detachment  Quarters. — Drawings  and  specifications  were  prepared. 

Bowling  Greens  Clubhouse,  Wasagaming. — Architectural  drawings  were 
prepared. 

Roads. — An  inspection  and  report  were  made  covering  damage  by  high 
water  and  floods  to  roads  in  the  Park. 

Wasagaîîiing  Water  Supply. — The  question  of  augmenting  the  present  water 
supply  serving  Wasagaming  Townsite  was  investigated  and  a  report  was  prepared 
together  with  plans  and  recommendations. 

Cape  Breton  Highlands  Park,  Nova  Scotia 

Garage,  Workshop  and  Storage  Building. — ^^A^'orking  drawings  and  bills  of 
materials  were  prepared  relative  to  these  buildings. 

Cabot  Trail. — Structural  plans,  bills  of  materials  and  estimates  of  cost  were 
prepared  covering  the  proposed  construction  of  seven  steel  girder  concrete  bridges 
over  Warren  Brook,  Black  Brook,  Still  Brook,  Halfway  Brook,  Neil  Brook,  North 
Aspy  River  and  the  west  branch  of  the  Aspy  River.  Also  the  construction  of 
three  timber  trestle  bridges  at  Miles  37-1  and  35-8,  North  Mountain  and  at 
Cap  Rouge. 
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Tenders  were  called  for  the  construction  by  contract  on  a  cost  plus  fixed 
fee  basis,  of  a  road  between  Ingonish  and  Neil  Harbour  and  a  short  section 
near  Presqu'île  as  well  as  two  steel  girder  concrete  bridges  and  two  trestles  near 
North  Mountain. 

Brackley  Beach,  Prince  Edward  Island  Park 

Working  drawings  and  details  were  prepared  for  a  revised  design  of  a 
portable  bath-house. 

Fort  Beausejour  Historic  Park^  New  Brunswick 

AVorking  drawings  and  specifications  were  prepared  covering  the  proposed 
addition  to  the  ^Museum.  Tendering  documents  were  issued  to  let  the  work 
by  contract. 

Fort  Wellington  Historic  Park,  Ontario 

The  existing  Fort  entrance,  tar  penetration  macadam  road  from  No.  2 
Highway,  was  scarified  and  repaved.  The  same  class  of  road  was  constructed 
from  the  north  entrance  to  join  up  with  the  existing  road  and  also  extended 
from  the  north  entrance  to  the  main  arched  gateway  of  the  Fort. 

Fort  Lennox  Historic  Park,  Quebec 

An  inspection  was  made  and  a  report  prepared  covering  repairs  reciuired  to 
the  north  and  south  bridges  and  east  and  west  wharves. 

Fort  Chambly  Historic  Park,  Quebec 

An  inspection  was  made  and  a  report  prepared  covering  the  land  adjacent 
to  the  retaining  wall  built  around  the  cemetery  grounds  at  the  point  where  an 
adjoining  small  stream  separates  the  municipalities  of  Chambly  Basin  and 
Chambly  Canton. 

St.  Joseph's  Island  Historic  Site,  Ontario 

An  inspection  was  made  and  a  report  prepared  on  the  possibilities  of  the 
location  and  construction  of  an  approach  road  to  the  Fort  site  from  Concession 
"A"  Highway,  St.  Joseph's  Island. 

Battle  of  Chrysler's  Farm  Historic  Site,  Ontario 

The  work  of  resetting  the  three  top  granite  blocks  and  pointing  the  monu- 
ment was  carried  out. 

Stoney  Creek  Monument 

An  inspection  was  made  and  a  report  prepared  covering  the  required  repairs 
to  this  monument. 

Fortress  of  Loxisbourg  Historic  Site,  Nova  Scotia 

A  report  was  prepared  together  with  an  estimate  of  the  cost  covering  the 
proposed  development  work  to  be  carried  out  at  this  Fortress.  A  report  submitted 
by  the  Nova  Scotia  Power  Commission  in  connection  with  the  proposed  exten- 
sion of  the  power  line  to  the  Fortress  was  analysed  and  recommendations  made. 

MISCELLANEOUS 

Surveyed  allotment  of  space  to  accommodate  this  Division  in  the  Motor  and 
Norlite  buildings.  Plans  were  prepared  covering  structural  alterations,  lighting 
and  telephone  requirements. 

Architectural  advice  to  Immigration  Branch  regarding  new  quarters  in  the 
Woods  building. 
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Checked  and  reported  on  two  dams  to  be  built  by  the  Consolidated  Mining 
and  Smelting  Company  at  Yellowknife,  Northwest  Territories. 

A  cost  estimate  was  prepared  for  intercommunication  system  in  Observatory 
building,  Ottawa. 

Drawings  and  specifications  were  prepared  for  Seismograph  Hut  at  Kirkland 
Lake. 

Geophysical  and  Meteorological  Project  at  Newbrook  and  Meanook,  Alberta, 
Prepared  architectural,  electrical,  heating  working  drawings  and  bills  of  materials 
for  this  project. 

Prepared  working  drawings  and  lighting  layout  relative  to  office  accommoda- 
tion on  the  third  floor  of  the  Sparks  Street  Chambers  for  new  occupancy. 

An  inspection  was  made  and  report  prepared  together  with  working  drawings 
regarding  repairs  to  the  roof  and  wall  of  the  Forestry  Division  Storehouse, 
Petawawa,  Ontario. 

Working  drawings  and  specifications  for  plumbing  and  heating  system  were 
prepared  for  a  typical  standard  building  and  residence  for  R.C.M.P.  married 
constables. 

Working  drawings  and  bill  of  materials  were  prepared  for  a  typical  one-room 
school  with  teachers'  quarters. 

Revised  working  drawings  and  specifications  for  a  typical  two-room  day- 
school  with  teachers'  quarters. 

Studies  were  made  of  aluminum  housing  possibilities.  ' 

Investigated  the  merits  of  gypsum  and  ten-test  re  construction  of  standard 
combined  one  classroom  and  one  day  school  with  teachers'  quarters. 
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There  were  indications  during  the  year  that  economic  conditions  among  the 
Indians  were  being  affected  by  increased  competition  in  employment  and  other 
fields.  Unusually  severe  winter  weather,  over-hunting,  and  forest  fires  in  the 
Northwest  Territories  have  seriously  depleted  the  numbers  of  game  and  fur- 
bearing  animals,  and  conservation  measures  were  deemed  essential  to  help 
replenish  the  supply.  New  game  laws,  introduced  in  the  Territories  have,  as  a 
consequence,  reduced  returns  of  Indians  engaged  in  hunting  and  trapping. 
However,  as  the  Indians  become  accustomed  to  adjusting  their  hunting  and 
trapping  activities  to  registered  trap-line  systems,  beaver  and  muskrat  preserves, 
and  other  controlled  fur  conservation  practice.-,  returns  will  increase  and  the 
supply  will  be  more  dependable. 

Administrative  duties  at  headquarters  increased  considerably  during  the 
past  fiscal  year  and,  in  order  to  divide  the  greater  responsibilities  more  appro- 
priately, the  unit  formerly  known  as  Welfare  and  Training  Service  was  separated 
into  a  Welfare  Division  and  an  Education  Division,  each  under  a  superintendent. 

Field-staff  reclassifications  were  made  and  the  territorial  boundaries  of  some 
agencies  were  rearranged  in  an  effort  to  re-distribute  the  responsibilities  of 
superintendents  of  the  large  Indian  agencies  where  activities  had  become  too 
great  for  efficient  administration. 

Although  construction  of  agency  buildings,  schools,  and  homes  was  actively 
carried  on,  the  full  construction  program  for  the  year  could  not  be  completed 
because  of  the  continuing  shortage  of  building  materials  and,  in  a  few  areas, 
of  skilled  labour. 

Considering  the  number  of  Indian  enlistments,  the  current  trend  of  applica- 
tions received  under  the  re-establishment  program  for  Indian  veterans  appears 
to  indicate  that  a  peak  has  been  reached  in  the  number  of  Indians  seeking 
assistance  under  the  Veterans'  Land  Act.  The  number  of  applications  and  the 
amount  of  expenditures  approved  were  lower  than  in  1946-47.  The  majority  of 
grants  approved  were  for  building  materials  and  for  the  purchase  of  live  stock 
and  agricultural  equipment.  The  next  most  important  outlay  was  for  com- 
mercial fishing  equipment,  which  was  applied  for  chiefly  by  coastal  Indians. 

Indians  engaged  in  farming  in  Western  Canada  continued  to  enjoy  encourag- 
ing returns.  Cattle  raisers  of  Alberta  anrl  grain  and  alfalfa  growers  of  certain 
Manitoba  areas  did  especially  well.  An  increase  in  canning  factory  crops  helped 
British  Columbia  and  Ontario  farmers  to  become  better  established  in  this  type 
of  agriculture.  In  Saskatchewan,  however,  adverse  weather  conditions  resulted 
in  decreased  crops  for  many  Indians  engaged  in  grain  and  vegetable  growing. 

Commercial  fishing  operations  were  successfully  carried  on  by  coastal 
Indians,  who  were  able  to  purchase  larger  fishing  outfits.  However,  Indians 
engaged  in  fresh-water  fishing  met  with  an  over-stocked  market. 

Irrigation  improvements  on  reserve  lands  in  British  Columbia  and  Alberta 
resulted  in  an  increased  acreage  of  fertile  land.  The  exploration  and  develop- 
ment of  mineral  resources  within  several  Alberta  agencies  added  considerably 
to  their  revenue. 
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Population 

The  quinquennial  census  of  the  Indian  population  was  taken  in  1944.  The 
records  of  the  Branch  indicate  that  there  has  been  a  slow  but  steady  increase  in 
the  population  of  approximately  H  per  cent  annually. 

The  following  table  shows  the  number  of  Indians  by  provinces  according  to 
the  1944  census: — 

Province  Population 

Alberta 12,441 

British   Columbia    25.515 

Manitoba 15,933 

New  Brunswick   2.047 

Northwest  Territories    3.81G 

Nova   Scotia    2.364 

Ontario     32,421 

Prince   Edward   Island    ..••••  266 

Quebec 15.194 

Saskatchewan   14.158 

Yukon 1,531 

Total  Indian  population 125.686 

A  more  detailed  statement  giving  statistics  of  the  Indian  population  under 
the  headings  of  religion,  age,  and  sex  in  the  various  provinces  will  be  found  in 
Table  1  on  page  228. 

Progress  During  the  Ye.\r 
british  columbia 

The  Indians  of  British  Columbia  continued  to  make  steady  progress,  and 
employment  in  lumbering,  fishing,  agriculture,  and  industry  was  maintained  at  a 
high  level.  Many  areas  reported  good  fur  catches  at  satisfactory  prices,  but 
others  showed  a  marked  decline  in  the  number  of  Indians  engaged  in  trapping  and 
in  the  quantity  of  fur  taken.  There  was  a  lower  aggregate  return  from  trapping 
than  in  the  previous  year. 

The  number  of  Indians  accepting  year-round  employment  in  lumbering  and 
other  industrial  pursuits  showed  an  increase  over  previous  years,  and  there  was 
less  absenteeism  among  Indians  so  employed.  In  a  number  of  cases  individuals 
showed  a  desire  to  have  their  families  established  in  the  immediate  vicinity 
of  permanent  employment. 

Seasonal  employment  in  fruit-picking  in  the  State  of  "Washington  continued 
to  attract  many  Indian  families  from  the  Cowichan,  West  Coast,  New  West- 
minster, Vancouver,  Lytton,  Okanagan,  and  Kootenay  Indian  Agencies.  Wages 
earned  in  fruit-picking  are  considered  high,  but  travelling  and  living  cost,  appar- 
ently leave  little  to  offset  the  time  spent  and  the  loss  caused  by  neglected  gardens 
and  subsistence  farms  on  home  reserves.  An  increase  was  noted  in  the  number 
of  Indian  workers  accepting  seasonal  employment  in  the  United  States  logging 
industry,  which  offered  higher  wages  than  in  previous  years. 

Through  assistance  to  veterans  under  the  Veterans'  Land  Act  and  by  numer- 
ous boat  purchases  arranged  privately  and  through  commercial  fishing  com- 
panies, the  already  large  fleet  of  commercial  fishing  craft  owned  by  Indians 
has  increased  during  the  year.  Indian  coastal  fishermen  catch  salmon,  halibut, 
dog  fish  (livers),  and  herring.  Returns  in  some  areas  were  disappointing,  although 
the  catch  was  generally  satisfactory. 

Activities  among  Indian  farmers  during  the  year  showed  a  marked  increase 
in  acreage  planted.  With  substantial  rises  in  prices  for  agricultural  products,  an 
increased  number  of  families  remained  on  their  farms  rather  than  accept  outside 
seasonal  employment.  Potatoes,  small  fruits,  peas  and  beans  were  i^lanted  in 
large  quantities,  particularly  in  the  New  Westminster,  Okanagan,  Kootenay,  and 
Kamloops  Agencies  where  public  markets  and  canning  factories  offer  attractive 
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prices.  On  Indian  reserves  in  the  lower  Fraser  Valley  additional  land  was 
cleared  to  encourage  increased  production,  and  old  orchards  were  removed  to 
prevent  disease  from  spreading.  Orchard  planting  was  continued  in  the 
Okanagan  Agency,  one  Indian  grower  setting  out  apple  trees  on  ten  acres  of 
his  farm. 

With  a  view  to  improving  herds,  eighteen  purebred  bulls  were  distributed  in 
the  Williams  Lake,  Nicola,  and  Okanagan  Agencies.  In  addition,  individual 
Indians  purchased  a  number  of  excellent  herd  sires. 

An  open  autumn  season  enabled  ranchers  to  pasture  their  cattle  beyond  the 
usual  period  with  a  consequent  saving  in  winter  fodder.  Seven  tractors  and  other 
necessary  farm  machinery  were  purchased  under  the  Veterans'  Land  Act  for 
Indian  veterans  in  the  Kootenay  Agency.  The  new  equipment  was  used  to 
increase  the  acreage  sown. 

The  amount  expended  from  the  B.C.  Special  Vote  for  irrigation  improve- 
ment on  reserve  lands  was  $27,693.93.  Reconstruction  work  was  continued  on 
the  Kamloops,  Neskainlith,  and  Adams  Lake  Reserves.  At  Osoyoos  Indian 
Reserve  in  the  Okanagan  Agency  the  rehabilitation  of  existing  irrigation  services 
was  substantially  advanced,  resulting  in  an  excellent  tract  of  fertile  land 
becoming  available.  Major  irrigation  improvements  were  made  at  Cook's 
Ferry  and  Lower  Nicola  Indian  Reserves.  A  survey  was  completed  on  the 
Redstone  Flats  and  Anaham  Lake  Reserves  in  the  Williams  Lake  Agency 
preparatory  to  bringing  an  exten-^ive  area  under  cultivation.  Interest  was 
maintained  in  Men's  Agricultural  Clubs,  and  lectures  on  better  farming  methods 
and  animal  husbandry  were  well  attended  throughout  the  winter  months. 

ALBERTA 

Most  vacancies  in  field  staff  were  filled  by  promotions  and  new  appoint- 
ments. A  re-grouping  of  agency  responsibilities  and  a  conference  of  Superin- 
tendents and  Assistant  Agents  held  at  Calgary  during  the  year  were  aimed  at 
improving  agency  management. 

Good  yields  were  reported  in  the  north  central  agencies,  but  generally  it 
was  not  a  good  crop  year.  Good  prices  for  grain,  however,  have  helped  to 
balance  returns  for  this  type  of  farming.  Heavy  rains  prevented  the  harvesting 
of  large  crops,  some  fields  being  left  as  green  feed,  and  on  others  the  grain 
had  to  be  threshed  tough  and  damp.  Results  of  gardening  in  the  northern  areas 
proved  encouraging,  but  lack  of  rainfall  ruined  attempts  to  cultivate  gardens 
in  southern  Alberta. 

The  severe  winter  caused  heavy  losses  of  horses  and  cattle  except  in  the 
extreme  south.  Losses  of  calves  were  particularly  heavy  at  the  Blackfoot  and 
Sarcee  Reserves.  Frequently  blocked  highways  and  high  feed  prices  made  the 
winter  hard  for  stock  owners.  Stock  sales  again  brought  lucrative  returns. 
Throughout  the  Province  3,119  head  of  cattle  were  sold  for  $351,850  or  an 
average  of  $113  per  head.  The  Blood  Agency  alone  sold  2,780  horses  for  $55,500. 
Hogs  at  the  Coppock-Crawford  ranches  brought  a  return  of  $7,600.  Fifty  pure- 
bred bulls  were  purchased  at  the  Calgary  and  Edmonton  Bull  Sales  at  a  total 
cost  of  $18,979.  All  these  bulls  were  financed  from  Welfare  funds  except  ten 
purchased  by  the  Blackfoot  Indians  from  their  Band  Funds. 

Cattle  raising  remains  the  principal  industry  on  reserves  in  southern  Alberta 
and  as  long  as  price  levels  remain  high  and  range  lands  are  undisturbed  it  will 
continue  to  be  a  valuable  source  of  revenue. 

A  rising  market  and  a  reasonably  good  catch  by  hunting  and  trapping 
earned  some  $430,000.  New  methods  of  handling  beaver  and  muskrat 
pelts  and  the  appointment  of  Superintendents  in  certain  areas  as  Class  "B"  fur 
dealers  are  expected  to  provide  more  competition  than  the  old  system. 
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Although  there  is  a  considerable  amount  of  merchantable  timber  on  many 
Indian  reserves,  it  is  planned  to  process  such  timber  in  keeping  with  a  sound 
conservation  program.  During  the  year  $57,000  was  received  from  timber  sales, 
chiefly  on  the  Hobbema,  Edmonton,  and  Stony-Sarcec  Agencies. 

The  old  entrance  to  the  coal  mine  on  the  Blackfoot  Reserve  was  abandoned 
during  the  year  and  a  new  one  begun  under  the  direction  of  a  Mine  Supervisor. 
A  good  seam  of  coal  was  encountered  which  has  produced  up  to  70  tons  a  day. 

More  than  $313,000  was  earned  by  oil-producing  operations  during  the 
year,  Avith  absolutely  no  effort  on  the  part  of  the  Indian  and  little  inconvenience. 
A  large  part  of  this  income  is  held  in  band  funds  for  future  use.  The  most 
important  oil  development  program  during  the  past  year  was  conducted  in  the 
Edmonton  Agency,  where  more  than  a  quarter  of  a  million  dollars  was  paid 
into  band  funds. 

A  small  area  south  of  Nordegg  has  been  acquired  as  a  new  reserve  for  the 
Nordegg  Indians.  Land  sales  on  the  Blackfoot  Reserve  added  $50,000  to  band 
funds.  Land  surrendered  from  the  Blood  Reserve  during  the  year  will  be 
flooded  upon  completion  of  the  St.  Mary's  Irrigation  Project. 

The  purpose  of  Family  Allowances  is  becoming  more  clearly  understood  by 
Indian  women,  who  are  spending  their  allowances  wisely  and  for  the  direct 
benefit  of  their  children.  As  a  result,  the  administration  of  Family  Allowances 
has  been  simplified  and  attendance  at  school  has  improved. 

A  program  of  construction  of  additional  day  schools  was  initiated  to  pro- 
vide educational  facilities  for  large  numbers  of  children  who  have  not  yet  had  the 
benefits  of  the  educational  services.  This  program  was  initiated  by  building  two 
schools  in  the  Edmonton  Agency  and  one  at  Atikameg.  Two  additional  class- 
room blocks  were  purchased  from  War  Assets  for  St.  Paul's  and  St.  ]Mary's 
Residential  Schools  on  the  Blood  Reserve.  Some  of  the  Stony  Indian  children 
at  the  Alorley  Indian  Residential  School  receive  their  education  on  a  day  school 
basis  in  order  to  make  room  for  more  children  in  residence.  About  a  dozen 
Indian  students  are  taking  higher  education  at  various  institutions  throughout 
the  Province.     This  is  done  largely  at  the  expense  of  the  Department. 

SASKATCHEWAN 

A  reorganization  survey  of  the  Saskatchewan  Indian  Field  Service  was 
begun  by  an  official  of  the  Civil  Service  Commission  and  many  staff  reclassifica- 
tions were  made.  Some  agency  territorial  boundaries  were  rearranged.  File 
Hills  and  Qu'Appelle  Agencies  were  amalgamated,  and  Onion  Lake  Agency  was 
abolished.  A  new  agency,  Meadow  Lake  Agency,  was  formed,  and  the  number 
of  agencies  in  Saskatchewan  has  been  reduced  from  nine  to  eight. 

Lack  of  rain  resulted  in  a  disappointing  crop  season  for  1947.  Wild  hay 
became  so  scarce  that  difficulty  was  experienced  in  securing  sufficient  feed  for 
wintering  valuable  cattle  owned  by  Indians  on  many  reserves.  Garden  acreage 
has  been  increasing  as  Indians  are  taking  a  greater  interest  in  growing  vegetables 
for  home  use. 

One  hundred  and  sixty-two  new  Indian  liomes  were  erected  during  the  year 
and  258  were  repaired.  There  are  still  many  Indian  houses  that  need  improving, 
but  general  building  and  improvement  is  controlled  by  the  availabilit}^  of 
necessary  materials. 

Fur  conservation  projects  and  good  prices  for  pelts  resulted  in  satisfactory 
incomes  for  Indians  who  depend  on  trapping  for  their  livelihood.  The  extension 
of  present  fur  conservation  areas  and  policies  will  enable  many  more  Indians 
living  in  the  northern  part  of  the  Province  to  benefit  from  muskrat  and  beaver 
trapping.  Indians  who  engaged  in  fishing  had  a  disappointing  season  as  many  of 
them  operated  in  areas  where  whitefish  were  attacked  bj^  parasites. 
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A  new  teacher's  residence  was  built  at  Montreal  Lake  Day  School.  .  Lack  of 
necessary  building  material  restricted  the  building  of  day  schools  to  one  at 
Assiniboine  Reserve,  Crooked  Lake  Agency. 

MANITOBA 

Indians  on  the  Fisher  River  and  Peguis  Reserves  enjoyed  good  returns  from 
farming  and  stock  raising.  They  harvested  heavy  crops  of  alfalfa.  The  digging 
of  scneca  root  provided  a  good  source  of  income  for  many  Indians  in  the  Fisher 
River  Agency.  Land  that  escaped  the  abnormal  spring  floods  in  the  Griswold 
Agency  produced  good  grain  crops,  but  hay  land  acreage  was  greatly  reduced 
by  the  long  period  of  floods.  Grain  growing,  and  the  raising  of  cattle,  horses, 
sheep,  and  poultry  were  the  principal  farming  activities  in  the  Portage  la 
Prairie  Agency. 

Reserves  adjacent  to  lakes  in  the  Clandeboye  Agency  enjoyed  a  revenue  of 
approximately  $62,000.  In  the  northern  agency  of  Norway  House,  the  earnings 
from  fishing  operations  during  1947  are  estimated  at  $45,000.  A  small  number 
of  Indians  in  the  Portage  la  Prairie  iVgency  earned  $3.660  from  fishing. 

Trapping  was  the  chief  occupation  of  Indians  in  the  Norway  House  and 
The  Pas  Agencies.  Indians  of  the  Churchill  and  Portage  la  Prairie  Agencies  also 
carried  on  successful  trapping  operations,  the  latter  group  earning  $37,200. 

During  1947  various  employment  opportunities  provided  Indians  throughout 
the  Province  with  ways  to  supplement  their  incomes  in  addition  to  farming, 
fishing,  and  trapping.  Depending  upon  environment,  they  found  opportunities 
to  engage  in  bush  camp  work,  cutting  fuel  and  pulpwood,  heavy  logging,  lumber- 
ing and  sawmill  operations,  digging  for  seneca  root,  growing  potatoes,  mining  and 
tourist  guiding,  and  berry  picking  and  harvesting  wild  rice. 

ONTARIO 

Throughout  the  year  employment  conditions  among  Indians  in  Ontario  were 
maintained  at  a  high  level.  There  were  excellent  opportunities  for  steady 
employment  offered  in  lumber  camps,  sawmills,  and  as  farm  labour,  and  for 
seasonal  employment  on  fruit  and  tobacco  farms  and  in  canning  factories. 
The  number  of  Indians  engaged  in  various  industries  shows  an  increase  over 
previous  years,  and  more  families  were  established  in  the  immediate  vicinity  of 
their  year-round  employment.  A  greater  number  of  Indian  industrial  workers 
found  employment,  on  favourable  terms,  in  United  States  towns  and  cities 
adjacent  to  the  Ontario  reserves. 

In  many  cases  continuous  employment  has  resulted  in  the  erection  of  new 
homes,  extensive  repairs  and  additions  to  existing  homes,  and  the  installation  of 
electric  lighting  and  other  modern  conveniences.  There  was  steady  increase  in 
the  number  of  Indian  families  accepting  seasonal  employment  on  tobacco 
farms  throughout  the  southern  part  of  the  Province.  The  good  wages  earned 
greatly  augments  revenue  from  the  operation  of  their  small  reserve  farms  and 
considerably  raises  their  living  standards.  Indian  guides  were  fully  employed 
during  the  summer  and  autumn. 

Despite  a  wet,  late  spring  in  many  sections  of  the  southern  part  of  the 
province,  a  satisfactory  yield  was  obtained  generally  from  agricultural  opera- 
tions on  Indian  reserves.  Average  hay,  grain,  and  fodder  crops  were  harvested  in 
good  condition.  The  numbers  of  cattle  and  hogs  raised  on  the  farms  showed  an 
increase  over  previous  years  largely  because  of  the  establishment  under  the 
Veterans'  Land  Act  of  many  Indian  war  veterans  on  dairy  and  mixed  farms. 

Satisfactory  returns  were  received  from  field  crops  of  corn,  pumpkins,  peas, 
and  beans.  These  crops  were  grown  for  canning  factories.  There  were  only 
fair  returns  from  a  large  contracted  acreage  planted  to  tomatoes  because  of 
adverse  weather  conditions  in  the  growing  and  harvest  periods.     The  acreage 
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planted  to  small  fruits,  chiefly  strawberries  and  raspberries,  showed  a  marked 
mcrease  over  previous  years.  Excellent  market  prices  were  obtained  in  central 
Ontario  and  on  Manitoulin  Island,  where  beef  and  hog  raising  are  the  chief 
activities.  Holstein-Friesian  cattle  herds,  owned  by  Indian  farmers  on  the 
Tyendinaga  Reserve,  continue  to  show  an  improvement  in  production  records. 
One  new  herd,  entirely  purebred  and  eligible  for  registration,  has  been  purchased. 

Indians  engaged  in  commercial  fishing  in  the  Lake  Superior  and  Georgian 
Bay  area  of  Lake  Huron  had  an  average  season's  catch.  Bands  possessing  com- 
mercial fishing  licences  in  the  Kenora  Agency  did  well,  and  the  Sioux  Lookout 
Agency  Indians  reported  that,  next  to  trapping,  connnercial  fishing  was  their 
most  important  industry. 

Reforestation  of  sub-marginal  lands  on  a  number  of  Indian  reserves  was 
continued  and  approximately  175,000  conifer  seedlings  were  planted. 

In  the  northern  regions  of  the  Province,  where  more  than  12,000  Indians 
derive  their  livelihood  from  trapping,  the  overall  returns  for  the  year  were  some- 
what below  normal.  In  some  areas  a  scarcity  of  fine  fur  was  experienced  which 
necessitated  relief  being  distributed  to  a  number  of  families.  In  the  Kesagami 
and  Albany  areas,  where  large  beaver  and  fur  preserves  have  been  created 
exclusively  for  Indian  trappers,  satisfactory  progress  has  been  maintained. 
These  preserves  are  managed  under  a  controlled  trapi)ing  and  conservation  plan. 
Restocking  of  depleted  areas  with  live  beaver  has  continued  with  the  full 
co-operation  of  the  Indians.  A  marked  improvement  in  living  standards  was 
noted  among  families  that  participated  in  the  controlled  system  of  trapping. 

During  the  year  more  Indian  Women's  Clubs  were  formed  and  added  to  the 
already  well  organized  groups  on  many  Indian  reserves  throughout  the  central 
and  southern  parts  of  the  Province.  It  is  gratifying  to  note  the  continued 
progress  being  maintained  by  these  self-managed  women's  organizations  which 
have,  by  their  willingness  to  co-operate  and  the  untiring  efforts  of  their  own 
leaders,  assisted  greatly  in  the  improvement  of  social  and  home  life  on  their 
respective  reserves. 

QUEBEC 

Staff  changes  involving  new  appointments  and  relocating  of  Indian  Super- 
intendents were  made  during  the  year  at  Bersimis,  Cacouna,  Maniwaki,  and 
Seven  Islands. 

A  program  aimed  at  expanding  farm  activities  is  being  organized  on  a 
number  of  reserves  containing  good  farming  land,  such  as  St.  Regis,  Oka, 
Maniwaki,  Pointe  Bleue,  Restigouche,  Timiskaming,  Pierreville,  and  Caughna- 
waga.  During  the  summer  farm  machinery  was  purchased  and  machinery  sheds 
erected  on  the  Maniwaki  and  Timiskaming  Reserves  with,  band  funds.  The 
equipment  will  be  for  common  use.  The  Indians  will  pay  costs  of  operating  and 
maintaining  their  new  equipment.  Farming  Indians  were  advised  to  join  in  farm 
co-operatives,  and.  where  production  was  sufficient  to  warrant  a  farmers' 
co-operative,  they  were  encouraged  to  organize. 

The  three  bands  that  have  been  active  in  lumbering  are  at  Bersimis,  Resti- 
gouche, and  ]\Ianiwaki  Reserves,  and  revenue  from  dues  alone  at  Bersimis 
amounted  to  $60,000.  The  majority  of  the  Indians  were  employed  in  bush  opera- 
tions by  a  large  timber  holding  companv  and  income  from  such  labour  proved 
satisfactory.  A  policy  of  cutting  under  closer  control  was  recommended  at 
Restigouche  to  allow  young  trees  to  reach  maturity. 

Indians  on  most  of  the  organized  reserves  have  been  fully  employed, 
earning  good  wages  in  timber  cutting,  fishing,  guiding,  manufacturing,  farming, 
and  iron  work  activities.  However,  the  advantages  of  saving  and  planning  for 
more  difficult  times  do  not  seem  to  be  appreciated  in  many  cases. 
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Indian  Superintendents,  guided  by  the  Family  Allowances  Divisions  of  the 
Dominion  Government,  have  made  good  progress  in  impressing  on  Indians  the 
benefits  to  be  obtained  from  the  proper  use  of  Family  Allowances.  School 
attendance  by  children  has  improved  considerably,  as  Indian  parents  are  now 
taking  a  greater  interest  in  the  educational  services  available.  A  two-classroom 
school  and  residence  was  erected  at  St.  Regis,  and  a  one-classroom  school  was 
built  at  Timiskaming. 

Steady  progress  has  been  made  on  the  building  program.  A  number  of 
veterans  had  residences  built  or  repaired  under  assistance  from  the  Veterans' 
Land  Act.  Some  reserves  voted  money  from  band  funds  for  home  building  and 
improvements  and  only  lack  of  necessary  materials  held  up  progress. 

NEW   BRUNSWICK 

Many  Indians  were  employed  in  lumber  camps  cutting  pulpwood,  pit  props, 
and  timber.  The  State  of  Maine  again  attracted  a  large  number  of  Indians  for 
seasonal  employment  in  harvesting  the  annual  potato  crop.  A  number  of  Indians 
excel  in  handicraft  work  and  receive  top  prices  for  potato  and  fancy  baskets,  and 
for  axe  and  pick  handles. 

With  the  exception  of  the  Kingsclear  group  of  Indians,  who  put  in  small 
vegetable  gardens,  the  St.  John  River  Valley  Indians  do  not  engage  in  farming 
or  livestock  raising.  In  the  eastern  reserve  division  a  few  Indians  farm  in  a 
small  way,  growing  vegetables  and  some  grain.  The  goat  herd,  which  was 
moved  from  Golden  Lake  Reserve  in  Ontario  to  Kingsclear  Reserve,  is  increas- 
ing and  goats  from  this  herd  will  be  moved  to  other  reserves  in  New  Brunswick 
to  provide  additional  supplies  of  milk. 

Twenty-one  new  dwellings  were  completed  during  the  past  year  for 
Indians  along  the  St.  John  River  Valley.  Twelve  such  houses  were  financed  by 
Welfare  appropriations  and  nine  under  the  Veterans'  Land  Act.  In  New 
Brunswick  East,  four  new  houses  were  constructed,  one  from  Welfare  funds  and 
three  under  Veterans'  Land  Act.  These  buildings  were  erected  on  cement 
foundations  with  full  brick  chimneys,  and  will  do  much  to  improve  housing 
conditions.  The  shingle  mill  at  Kingsclear  Reserve  manufactured  approximately 
500,000  cedar  shingles,  which  were  used  in  conjunction  with  the  building 
program. 

XOVA    SCOTIA 

During  the  past  year  steady  employment  was  at  a  low  ebb  for  the  Indians 
of  the  Province.  Some  Indians  secured  employment  cutting  and  loading  pulp- 
wood,  pit  props,  and  lumber.  Financial  returns  to  Indians  engaged  in  handicraft 
work  have  been  satisfactory.  Handicraft  workers  produced  potato  and  fancy 
baskets,  flowers  designed  from  basswood,  and  axe,  peavey,  and  pick  handles. 

Vegetables  for  home  consumption  and  hay  and  green  feed  for  their  live- 
stock were  grown.  At  Eskasoni  Reserve,  goat  raising  has  become  popular  and 
the  milk  is  used  at  all  meals.  Indians  at  Shubenacadie  showed  little  interest  in 
goats,  but  at  the  present  time  have  some  milch  cows. 

Twenty-eight  new  houses  were  constructed  on  the  Eskasoni  Reserve  and 
twenty-two  were  built  at  the  Shubenacadie  Reserve,  as  part  of  the  centralization 
program.  Many  Indian  families  demonstrated  interest  in  improving  home 
surroundings  and  living  conditions  by  planting  flower  gardens,  lawns,  and  build- 
ing small  fences.  Indians  continue  to  co-operate  in  the  centralization  scheme 
and  at  both  reserves  the  requests  for  houses  greatly  exceed  the  number  that  can 
be  erected  each  year.  One  million  and  five  hundred  feet  board  measure  of  logs 
were  cut  last  year  on  the  two  main  reserves.   These  logs  will  be  manufactured 
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into  lumber  by  Indian  labour  at  their  sawmills  and  used  for  the  construction 
of  houses.  This  work  has  provided  employment  at  a  time  when  it  was  impos- 
sible for  Indians  to  obtain  other  employment. 

The  new  six-room  school  that  was  opened  at  Eskasoni  last  year  had  an 
attendance  of  138  children.  A  new  school  bus  has  helped  to  maintain  an 
excellent  attendance  record  at  the  school. 

With  the  construction  of  the  Royal  Canadian  ^Mounted  Police  residence  the 
building  program  at  the  Eskasoni  Agency  headquarters  was  completed. 

At  Shubenacadie  houses  have  been  completed  for  the  Superintendent,  the 
school  principal,  and  five  teachers.  The  Agency  office  and  warehouse  was  also 
completed.  Agency  buildings  were  provided  with  an  up-to-date  water  system, 
electricity,  and  telephones. 

PRINCE    EDWARD    ISLAND 

The  majority  of  the  Indians  residing  on  Lennox  Island  Reserve  grow  their 
own  vegetables,  including  potatoes,  turnips,  beets,  carrots,  and  cabbage.  Many 
of  the  Indians  on  this  reserve  earn  good  incomes  fishing  for  lobsters  and  oysters. 
Their  incomes  are  supplemented  by  handicraft  work,  good  prices  being  received 
for  axe  and  pick  handles  and  potato  and  fancy  baskets. 

Six  new  houses  with  cement  foundations  and  full  brick  chimneys  were  built 
last  year  at  Lennox  Island  Reserve.  In  addition  cement  foundations  were  con- 
structed under  nine  houses  previously  built.  The  cost  of  this  work  was  pro- 
vided from  the  Welfare  appropriation  and  employment  was  given  Indians 
at  a  time  when  they  could  not  secure  work  in  the  Province. 

Shortages  of  materials  and  skilled  labour  during  the  past  two  years  have 
prevented  the  construction  of  buildings  for  the  Agency  Staff  at  Lennox  Island. 
The  Department  purchased  a  hospital  building  and  two  pumping  stations  from 
the  Mount  Pleasant  Airport,  Prince  Edward  Island.  These  buildings  were 
dismantled  during  the  winter  months  and  moved  across  the  ice  to  Lennox 
Island  to  be  available  for  reconstruction  during  the  summer  of  1948. 

YUKON 

A  poor  fur  season  and  a  scarcity  of  moose  and  caribou  made  it  necessary 
to  provide  special  relief  allowances  to  the  Indians  of  the  Frances  Lake  area. 
Allowances  were  provided  through  arrangements  with  the  factor  at  the  Frances 
Lake  Post. 

At  Whitehorse,  a  troop  of  Boy  Scouts  was  formed  among  the  Indian  boys, 
who  are  enthusiastic  about  their  new  organization  and  earn  money  for  their 
uniforms  by  performing  chores  around  the  town. 

Vegetable  growing  was  encouraged  among  Indians  at  ^layo  Indian  village 
and  valuable  assistance  was  received  from  the  experimental  farm  at  Haines 
Junction. 

NORTHWEST    TERRITORIES 

During  the  summer,  many  Indians  were  able  to  find  employment  around 
Fort  Simpson.  The  construction  of  a  new  building  for  the  experimental  farm 
station  provided  work  until  the  fishing  season  opened  in  September  at  Great 
Slave  Lake,  when  a  number  left  to  engage  in  commercial  fishing.  They  were 
also  employed  cutting  winter  fuel  and  transporting  lumber. 

Most  of  the  Indians  were  able  to  trap  a  few  marten  again  and  early 
trappers  received  good  prices  for  these  pelts.  The  opening  of  a  new  beaver 
trapping  area  provided  an  additional  and  welcome  source  of  income. 
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Moose  were  plentiful  during  the  winter,  but  caribou  were  scarce  in  the 
Fort  Simpson  area,  because  of  a  change  in  their  seasonal  movements.  Conse- 
quently, meat  supplies  of  settlements  were  limited  and  prices  were  high.  In 
spite  oi  such  restrictions  in  diet,  the  health  of  the  Indians  appeared  to  be 
improving.  Fewer  cases  of  tuberculosis  have  been  observed  and  less  general 
sickness  has  occurred  in  outlying  districts. 

The  decline  in  fur  prices,  coupled  with  smaller  catches,  resulted  in  a  lower 
volume  of  trading  at  most  trading  posts  in  the  Fort.  Norman  region.  Although 
economic  conditions  had  not  affected  the  Indians  adversely,  it  is  expected  that 
the  number  of  families  requiring  relief  assistance  will  increase  unless  returns 
from  hunting  and  fishing  can  be  augmented  by  other  employment  between 
these  two  important  seasons. 

During  the  annual  treaty  payment  trip,  Indians  w'ere  X-rayed  for  tuber- 
culosis and  the  natives  generally  expressed  satisfaction  and  approval  of  the 
methods  being  used  to  control  this  disease.  The  treaty  trip  also  provided 
opportunities  for  explaining  the  importance  of  conservation  measures  introduced 
during  the  year  through  the  new  game  regulations. 

RESERVES  AND  TRUSTS  SERVICE 

RESERVES  DIVISION 

Land  Sales  and  Leases. — There  were  137  sales  of  parcels  of  Indian  lands 
during  the  fiscal  year,  and  of  this  number  80  were  cash  sales  realizing  §591,247.98 
and  57  were  time  sales  totalhng  $118,114.35.  Receipts  from  cash  sales  and 
collections  on  land  sales  contracts  amounted  to  $741.936.65,  and  of  this  total 
$716,561.74  represented  principal  paj^ments  and  $25,374.91   interest  payments. 

Seventy-two  purchasers  of  Indian  lands  on  a  time  sale  basis  completed  their 
payments  and  2  sale  contracts  were  cancelled.  Letters  Patent  were  issued  in 
favour  of  129  purchasers  of  Indian  lands. 

Rentals  collected  under  leases  and  permits  during  the  fiscal  vear  totalled 
$371,751.04. 

Indian  Estates. — During  the  fiscal  year,  196  estates  of  deceased  Indians 
werereferred  to  the  Branch,  and  the  administration  of  431  estates  was  concluded 
by  distributing  the  estate  assets. 

Location  Tickets. — Five  hundred  and  seventy-eight  Location  Tickets  were 
issued  during  the  year  on  Indians  who  acquired  holdings  on  Indian  reserves  by 
purchase,  devolution  of  estates,  or  by  allotment  from  Indian  Band  Councils. 

Petroleum  and  Natural  Gas. — Receipts  from  oil  permits  and  leases  totalled 
$272,553.59.  Although  no  Indian  reserve  produced  oil,  exploratory  work  by 
permittees  and  lessees  was  carried  out  on  various  reserves  in  Saskatchewan  and 
Alberta.  Drilling  was  done  on  Blackfoot,  Stony  Plain,  Ermineskin,  and  Stony 
Indian  Reserves,  and  Pidgeon  Lake,  Louis  Bull,  Samson,  and  ^lontana 
Reserves  were  explored  by  reflection  seismic  reconnaissance. 

On  Michel  Indian  Reserve,  gravity  and  reflection  observations  are  being 
completed.  Reconnaissance  seismograph  work  was  carried  out  on  Alexander 
Reserve  and  a  gravity  meter  survey  was  made  on  Wabamun  Reserve. 

Mininq. — Revenue  from  mining  rentals  and  sales  of  sand  and  gravel 
totalled  $47.985.82. 

Ten  prospector's  permits  were  issued.  In  Kenora  Reserve  No.  38B,  8  mining 
claims  and  2  mining  leases  were  cancelled  for  non-paj'ment  of  rent  and  in  Fort 
Hope  Reserve  No.  64,  claims  cancelled  for  failure  to  apply  for  leases  totalled  6. 
Non-performance  of  work  resulted  in  cancellation  of  40  claims  in  Abitibi  Reserve 
and  the  Township  of  Kehoe.  Five  claims  in  Fort  Hope  Reserve  and  6  claims 
in  Kenora  Reserve  remain  of  record. 
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No  claims  were  recorded  during  the  fiscal  year. 

Timber. — Forty-eight  timber  licences  were  in  force  at  the  beginning  of 
the  fiscal  year  and  of  this  number  6  were  completed,  3  forfeited,  one  not  renewed 
for  failure  of  the  licensee  to  make  returns,  and  the  remaining  38  were  renewed. 

Nineteen  new  licences  were  issued  and  57  leases  were  in  force  at  the  end 
of  the  fiscal  year.  One  thousand  and  fifty-six  timber  permits  were  issued  to 
Indians. 

Receipts  from  dues,  interest,  and  ground  rent  under  licences  totalled 
$137,310.07  and  dues  under  permits  realized  $71,406.22,  bringing  the  total  receipts 
from  timber  to  $208,716.29  for  the  fiscal  year. 

Forest  Protection. — Thirty-seven  forest  fires  were  reported  and  $2,332.56 
was  spent  in  their  suppression. 

Enfranchisements. — There  were  379  Indians  enfranchised  during  the  fiscal 
year. 

Fur  Rehabilitation. — Continued  progress  was  made  in  rehabilitating  fur 
bearers  in  the  interest  of  the  thousands  of  Indians  who  follow  the  trapline  as  a 
means  of  livelihood. 

Three  of  the  7  beaver  preserves,  2  in  Quebec  and  one  in  Ontario,  were 
brought  into  production,  and  in  the  past  year  yielded  profits  of  almost  double 
the  amount  expended  on  their  development.   Production,  was  as  follows: 

Abitibi    (Quebec)    813   pelts $30,751 

Nottawa    (Quebec)   1,009  pelts 37,600 

Kesagami   (Ontario)   772  pelts 18,625 

All  other  preserves  show  satisfactory  increases,  and  one.  the  Old  Factory, 
Quebec,  will  produce  its  first  crop  next  year. 

Excellent  progress  was  made  in  the  co-operative  program  instituted  in  the 
Prairie  Provinces.  Beaver  populations  are  increasing  rapidly,  owing  to  extensive 
live  trapping  operations  by  provincial  administrations.  In  Saskatchewan  625 
beaver  were  successfully  moved  from  farming  districts  to  depleted  areas  in  the 
northern  part  of  the  Province. 

During  the  year,  Ontario  introduced  registered  traplines  on  a  province- 
wide  scale.  In  the  predominantly  Indian  areas,  the  group  area  system  has  been 
adopted,  and  with  the  active  co-operation  of  the  various  superintendents  of 
Indian  Agencies  the  initial  stage  of  this  re-organization  has  been  completed  and 
beaver  trapping  placed  on  a  quota  basis. 

TRUSTS  DIVISION 

The  credit  balance  of  the  Indian  Tmst  Fund  on  March  31,  1948,  was 
$18,561,449.27,  an  increase  of  $984,084.70  over  the  previous  year.  Interest  on 
trust  funds  paid  by  the  Government  of  Canada  at  the  rate  of  5  per  cent  amounted 
to  $889,602.64.  In  Alberta,  petroleum  has  made  some  hitherto  poor  bands 
comparatively  wealthy.  A  total  of  $272,553.59  was  paid  by  various  oil  companies 
for  drilling  and  exploratory  rights  on  the  reserves  of  Indian  bands  in  the  foothills 
province.  These  funds  were  placed  to  the  credit  of  the  trust  accounts  of  the 
bands  concerned.  A  distribution  of  part  of  the  increment  was  made  at  once  to 
such  bands.  Sale  of  surplus  lands  of  a  few  bands  resulted  in  a  substantial  income 
to  the  trust  funds.  Other  sources  of  income  were  land  leases,  mining  licences, 
timber  royalties,  sale  of  gravel,  repayments  on  band  loans,  and  fines. 

Items  of  expenditure  were:  distributions  of  cash,  relief,  pensions  awarded  by 
the  band  to  destitute  members,  housing  construction  and  repair,  improvement 
of  roads  on  reserves,  farming,  ranching,  enfranchisements,  and  commutations. 
Where  practicable,  the  expenditures  were  managed  in  such  a  way  as  to  foster 
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self-reliance  and  individual  enterprise  among  the  Indians.  When  Indians, 
through  no  fault  of  their  own,  are  in  danger  of  losing  their  possessions,  they  are 
encouraged  to  seek  assistance  from  the  Trust  Fund  of  their  band.  Again,  where 
arable  reserve  land  is  available  but  not  cultivated,  it  is  brought  into  production 
by  expenditure  from  the  Trust  Fund  of  the  particular  band.  When  the  proceeds 
have  repaid  the  Trust  Fund,  deserving  young  Indians  are  launched  as  farmers 
by  expenditures  from  the  same  source.  Band  projects  in  farming,  fishing,  lumber- 
ing, and  house  construction  are  formulated,  guided,  and  developed,  whereby 
Indians  concerned  are  enabled  to  work  at  current  wage  rates  while  receiving 
training  and  instruction  in  managing  such  enterprises. 

Annuities. — During   the   fiscal   year   annuity   moneys   were    distributed   in 
accordance  with  the  various  treaties  as  follows: 

No.  of  Chiefs  paid  at  S25— 1&9    $     4.225 

Xo.  of  Headmen  paid  at   $15—387    5.805 

Xo.   of   Indians   paid    at    $5—51.930    259.650 

Xo.  of  Indians  paid   at  $4—174    696 

Xo.  of  Indians  paid   at   $12—9    108 

No.  of  commutations   of   annuity  paid   at   $50 — 114 5,700 

Xo.  of  Enfranchised  Indians  paid  $100  in  lieu  of  Annuity — 121   12.100 

Amount  paid  on  account  of  arrears  for  previous  years    5.859 

General  advance  re  Eobinson  Treaty  to  be  added 10,700 

Less  credits  of  overpayment  in  previous  years  re  File  Hills — 5  5 


Total      $304.838 

In  addition  to  the  above  number  there  were  7,082  Indians  who  received 
annuity  under  the  Robinson  Treaty  and  5,841  who  received  annuity  under  Treaty 
Nine  (James  Bay).  This  brings  the  number  of  Indians  in  Canada  receiving 
treaty  annuity  to  65,592. 

Personal  Savings  Accounts. — There  were  approximately  2,300  individual 
Indian  Savings  Accounts  in  effect  at  the  end  of  the  year.  The  total  on  deposit  has 
increased  by  $41,363.03.  The  following  statement  summarized  the  year's 
transactions: 

Dr.  Ct. 

April    1,    1947— Balance    S          $410.512.52 

Government    Interest     20.525 .  63 

Deposits   to    savings    118,104.19 

Withdrawals    during    vear    97.266.79  

March    31.    1948— Balance     451.875.55  


$549.142.34         $549.142.34 


Band  Loans. — During  the  fiscal  year  applications  for  loans  from  bands  were 
received  from  263  Indians.  A  total  of  $58,177.90  from  band  funds  was  loaned 
to  214  individual  band  members,  the  average  loan  being  $271.86.  The  sum 
advanced  was  for  the  purposes  and  in  amounts  as  follows: 

For  the  purchase  of  live  stock  and  equipment    $24.228.20 

For  the  purchase  of  property — land  and  buildings  2.050.00 

For  repairs  to  buildings — houses,  barns,  etc 12.770 .00 

For  construction  of  new  buildings,  and  the  sinking  of  wells   ....  10.955.00 

For  miscellaneous  purchases   8.174 . 70 

$58.177.90 


There  were  98  band  loans  totalling  $18,798.74  fully  retired  during  the  fiscal 
year. 

Loan  funds  were  set  up  from  the  capital  funds  of  ten  additional  bands  during 
the  fiscal  year,  thus  making  a  total  of  56  Indian  bands  who  have  funds  which 
range  in  size  from  $800  to  $25,000. 
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EDUCATION  SERVICE 

The  table  of  pupil  enrolment  and  attendance  follows: 
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Residential  Schools 

Day  Schools 

Total  (All  Schools) 

Fiscal  Year 

Enrolment 

Average 
Attend- 
ance 

Enrolment 

Average 
Attend- 
ance 

Enrolment 

Average 
Attend- 
ance 

Percentage 

of 
Attendance 

1937-38 

1938-39 

1939-40 

1940-41 

1941-42 

1942-43 

1943-44 

1944-45 

1945^6 

1946^7 

1947-18 

9,233 
9,179 
9,027 
8,774 
8,840 
8,830 
8,729 
8,865 
9,149 
9,304 
8,986 

8,121 
8,276 
8,643 
8,243 
8,283 
8,046 
7,902 
8,006 
8,264 
8, 192 
7,863 

9,510 
9,573 
9,369 
8,651 
8,441 
8,046 
7,858 
7,573 
9,532 
10,181 
10,982 

5,978 
6,232 
6,417 
6,110 
5,837 
5,395 
5,355 
5,159 
6,691 
7,344 
8,178 

18,743 
18,752 
18,396 
17,425 
17,281 
16,876 
16,587 
16,438 
18,805 
19,622 
20,101 

14,099 
14,508 
15,060 
14,353 
13,935 
13,441 
13,257 
13,165 
15,043 
15,641 
16,151 

75-22 
77-36 
81-87 
82-37 
80-63 
79-64 
79-92 
80-09 
79-99 
79-91 
80-34 

It  will  be  noted  from  the  above  statistics  that  the  enrolment  at  residential 
schools  decreased  during  the  year  by  318  and  that  the  enrolment  at  day  schools 
increased  by  801. 

The  drop  in  residential  school  attendance  has  resulted  from  the  closing  of 
two  residential  schools  by  fires  and  one  for  major  repairs. 

The  rise  in  day  school  attendance  has  resulted  from  the  opening  of  many- 
new  schools  in  both  temporary  and  permanent  quarters.  The  building  program 
has  met  with  delays  caused  by  both  shortages  of  material  and  labour.  One  room 
day  schools  with  attached  teachers'  quarters  were  erected  on  the  following 
reserves:  Notre  Dame  du  Nord,  P.Q.,  Mississauga,  Ont.,  Mission  Bay,  Ont., 
Fisher  River,  Man.,  Cross  Lake,  Man.,  Stoney  Plain,  Alta.,  and  Michel,  Alta. 
Buildings  formerly  used  by  the  armed  forces  were  moved  and  modified  for 
school  use  on  the  Six  Nations  Reserve,  Ont.,  Alert  Bay,  B.C.,  Tumour  Island, 
B.C.,  and  Kitkatla,  B.C.  At  several  points  day  schools  were  opened  in 
improvised  quarters. 

New  school  buses  were  purchased  and  are  now  serving  the  four-room 
consoHdated  schools  at  Eskasoni,  N.S.,  and  Muncey,  Ont. 

The  Thunderchild  Residential  School  near  Delmas,  Sask.,  and  the  St.  Clair 
Day  School  near  Sarnia,  Ont.,  were  destroyed  by  fire. 

The  distribution  of  vitamin  biscuits  was  continued  to  Indian  day  schools 
in  northern  Ontario,  Manitoba,  Saskatchewan,  Alberta,  and  the  Northwest 
Territories. 

The  standard  of  the  teachers  employed  in  Indian  day  schools  has  shown 
considerable  improvement  since  the  introduction  of  a  teachers'  salary"  schedule. 
This  has  been  modified  recently  and  the  new  scale  will  come  into  effect  on 
September  1,  1948.  Day  school  teachers  have  also  been  made  ehgible  for  pension 
privileges  under  the  Civil  Service  Superannuation  Act.  This  marks  a  great  step 
forward  in  raising  the  status  of  teachers.  They  have  greater  security  in  the 
form  of  both  an  established  salary  scale  and  pension  privileges. 

The  new  salary  schedule  requires  attendance,  at  the  end  of  certain  periods, 
at  professional  and  academic  summer  courses.  As  a  result  more  teachers  attended 
such  courses  last  summer  than  in  the  past.  The  resultant  improvement  in  their 
teaching  technique  was  the  subject  of  favourable  comment  by  several  provincial 
school  inspectors. 

The  teachers'  magazine  is  of  great  help,  particularly  to  teachers  who  are  new 
to  Indian  work.  Several  experienced  teachers  have  made  valuable  contributions 
to  the  magazine  during  the  year. 
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The  number  of  teachers  employed  in  hospitals,  operated  by  the  Indian  Health 
Services,  continues  to  grow.  There  are  two  teachers  at  Brandon,  Man.,  two  at 
Clearwater  Lake,  Man.,  one  at  Dynevor,  ]\Ian.,  two  at  Charles  Camsell,  Edmon- 
ton, Alta.,  two  at  Coqualeetza,  Sardis,  B.C.,  one  at  Nanaimo,  B.C.,  and  one  at 
Miller  Bay,  B.C.  These  teachers  do  both  bedside  and  classroom  teaching  and 
their  services  are  available  to  both  children  and  adults.  In  this  way  Indians 
who  are  hospitalized  have  an  opportunity  of  improving  their  education.  In 
some  cases  old  Indians  who  have  never  previously  attended  school  are  taught 
to  read  and  write. 

The  number  of  Indians  receiving  secondary  education  continues  to  improve 
in  a  satisfactory  manner.  In  addition  to  the  pupils  shown  above  as  attending 
Grade  IX  and  X,  the  Branch  is  also  providing  an  increasing  number  of  tuition 
grants  for  Indian  children  who  are  attending  technical  schools  and  universities. 
Four  are  attending  normal  school  and  should  be  available  for  teaching  duties 
next  year.  This  should  increase  the  number  of  Indians  in  the  teaching  service 
to  forty-four. 

One  student  in  British  Columbia  is  taking  a  course  in  dentistry,  and  one 
young  Indian  in  Quebec  is  attending  medical  college. 

WELFARE  SERVICE 

The  Division  which  formerly  administered  Indian  Welfare  and  Indian 
Education  (Welfare  and  Training  Division)  was  divided  during  the  past  year 
and  each  division  now  has  a  separate  superintendent.  This  action  was  con- 
sidered advisable  because  of  the  greatly  increased  activities  of  each  service. 

The  Welfare  Division  is  now  comprised  of  the  following  sections:  (!)  Welfare 
(General);  (2)  Family  Allowances;  (3)  Veterans'  Land  Act  Administration; 
(4)  Indian  Handicraft. 

From  the  following  table  of  welfare  expenditures  by  provinces  it  will  be 
noted  there  was  an  increase  of  $376,146.84  or  35-6  per  cent  over  the  previous 
year.  This  increase  is  accounted  for  generallj^  by  increased  costs  for  commodities 
and  services  and  increased  assistance  and  service  being  rendered. 

1947-48  1946-47 

Xova    Scotia    $224.857 .  91  $194,539 .  86 

Prince  Edward  Island  21.603.46  14.306.17 

New  Brunswick   83.821 .89  56,109.09 

Quebec    208,272.89  175.716.27 

Ontario 239,062.21  197.667.92 

Manitoba     242,942.87  153.602.31 

Saskatchewan 132.162.63  121.710.82 

Alberta    152.714.33  105,412.40 

British  Columbia 195.863.47  132,253.52 

Northwest  Territories   34.471 .  14  22.047 .  79 

Yukon     14.011.56  10,668.31 

Headquarters  Salaries 33.250 .  61  29.050 .  82 

Triennial  Clothing    5.091 . 41  3.985 .  83 

Miscellaneous    18.177.39  11.852.02 

Handicraft    711.12  1.944.92 

$1,607,014.89        $1,230,868.05 
Net  Increase $    376.146.84 

In  addition  to  increased  costs  and  services  generally,  special  assistance  to 
Indians  in  certain  areas  was  necessarv  because  of  a  scarcitv  of  country  food. 
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Of  these,  the  James  Bay  area  in  northern  Ontario  and  Quebec,  and  the  North- 
west Territories  were  most  seriously  affected.  In  the  James  Bay  area  the  natural 
game  cycle  has  reached  a  low  point  and  in  the  Northwest  Territories  many 
species  have  become  so  scarce  during  recent  years  that  a  strict  conservation 
program  has  been  put  into  effect.  It  was  necessary  during  the  year  to  amend 
the  game  laws  of  the  Northwest  Territories  to  provide  a  closed  season  on  certain 
wild  animals  and  to  limit  the  number  of  others  that  maj'  be  taken  legally. 
Indians  who  previously  earned  a  fair  living  are  now  unable  to  obtain  the  ordinary 
necessities  of  life  and  the  Branch,  in  order  to  prevent  suffering,  has  taken  over 
this  responsibility. 

In  some  areas  there  was  a  decrease  in  employment  available  to  Indians 
during  the  year  and  a  tendency  was  noted  on  the  part  of  those  with  suitable  land 
at  their  disposal  to  resume  or  adopt  agricultural  pursuits.  The  price  received 
for  farm  products  was  good  but  inclement  weather  conditions  caused  a  serious 
decline  in  production  in  many  farming  communities,  particularly  in  Western 
Canada. 

Some  Indian  fishermen  were  affected  when  a  severe  slump  in  the  market 
occurred  in  certain  areas.  Types  and  grades  of  fish,  particularly  fresh-water  fish, 
which  found  a  ready  market  during  the  war  years  were  no  longer  in  strong 
demand,  resulting  in  a  serious  glutting  of  the  market. 

The  need  for  improved  housing  facilities  on  Indian  reserves  received  major 
consideration  during  the  year,  and  in  spite  of  difficulty  in  obtaining  materials 
substantial  progress  was  made.  On  some  reserves,  where  timber  resources 
warranted,  portable  sawmills  were  installed.  However,  notwithstanding  the 
foregoing,  much  remains  to  be  done  in  this  field. 

At  the  close  of  the  fiscal  year  there  were  approximately  60  Indian  Women's 
Homemakers'  Clubs  active  on  Indian  reserves  throughout  the  Dominion.  These 
clubs  are  encouraged  and  assisted  when  necessary  because  of  the  important 
part  they  play  in  improving  home  life  on  Indian  reserves.  A  convention  of 
members  of  Homemakers'  Clubs  in  Eastern  Canada  was  held  on  the  Caughna- 
waga  Reserve  in  Quebec  in  June,  1947.  The  convention  was  addressed  by  the 
Director  and  several  of  the  senior  officials  of  the  Indian  Affairs  Branch,  and  was 
well  attended  by  the  Indian  women  of  Eastern  Canada.  For  several  weeks  an 
Indian  woman  residing  on  a  reserve  in  southern  Ontario  was  employed  as  a 
travelling  organizer  of  Homemakers'  Clubs  on  reserves  in  that  part  of  the 
Province. 

HANDICRAFT 

During  the  early  part  of  the  year,  sales  of  Indian  craft  goods  were  rather 
slow,  but  before  the  end  of  the  year  there  was  a  revival  of  interest,  and  large 
orders  were  placed  by  merchants  for  spring  delivery.  Collections  during  the 
year  amounted  to  well  over  $25,000.  and  in  addition,  orders  for  spring  delivery 
totalled  over  $5,200. 

Several  carloads  of  black  ash  logs  for  basket-work  were  shipped  to  reserves, 
and  workers  were  kept  supplied  with  the  necessary  dyes,  sweet  grass,  and  cord, 
as  well  as  basswood  logs  used  in  producing  souvenir  articles  such  as  paddles, 
tomahawks,  and  peace  pipes.  There  appears  to  be  an  almost  unlimited  market 
for  baskets  suitable  for  packing  fruit  and  candy,  as  well  as  baskets  used  for 
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shopping,  knitting,  and  sewing;  but  it  has  been  necessary  to  stop  production 
of  several  lines  of  wastebaskets  as  there  are  on  the  market  many  types  of  these 
baskets  made  from  metal,  which  are  currently  very  popular. 

A  number  of  Indian  workers  have  become  interested  in  weaving  willow 
basketry,  and  it  is  hoped  that  this  material  will  gradually  become  more  widely 
used.  However,  Indian  workers  are  slow  to  change  from  one  basic  material  to 
another.  Adequate  supplies  of  willow  have  been  made  available  to  Indian 
workers  from  plantations  which  have  been  started  on  several  reserves,  and  as 
the  workers  become  aware  of  the  wide  market  which  exists  for  willow  basketry, 
they  are  more  willing  to  devote  their  time  to  the  production  of  heavy  market 
baskets,  clothes  baskets,  picnic  hampers,  and  other  such  articles. 

Assistance  was  given  in  marketing  some  of  the  fine  hand  work  produced  by 
members  of  the  Indian  Homemakers'  Clubs.  There  were  also  many  shipments 
of  pyjamas  and  dressing  gowns,  made  by  the  various  Clubs,  which  were 
checked  and  sorted  for  reshipment  to  Indian  Hospitals  and  other  points  where 
these  articles,  as  well  as  shipments  of  salvaged  clothing,  were  required. 

Machinery  for  stone  polishing  and  silver-work  has  been  loaned  to  a  few 
interested  Indian  craftsmen  in  the  vicinity  of  Spanish  River,  and  these  workers 
report  that  there  is  sale  for  eveiything  they  produce,  especially  during  the 
tourist  season. 

Grants  to  Agricultural  Exhibitions  and  Indian  Fairs 

Ontario  1947-48  1946-47 

Oshweken    Agricultural    Society.    Brantford     $220. 00  $225.00 

Garden  River  Agricultural  Society,  Sault  Ste.  Marie    ...  100.00  100.00 

Caradoc  United  Indian  Fair.  Muncey    150.00  150.00 

Manitoulin  Island  Unceded  Agricultural   Society    150'. 00  150.00 

Canadian    Lakehead    Exhibition    250.00  250.00 

Mohawk  Agricultural    Society,   Deseronto    100. OO  100.00 

Manitoba 

Manitoba    Provincial    Exhibition    250.00  250.00 

Rossburn   Agricultural    Society    25 .  OO  25.00 

Saskatchewan 

Prince  Albert  Agricultural   Societv   400.00  400.00 

Regina  Agricultural  &  Industrial   Exhiibtion  Ass'n,  Ltd.       400.00  400.00 

Alherta 

Calgary    Exhibition     .500. 00  500 .  OO 

Edmonton    Exhibition     500.00  400.00 

British  Columhia 

North  and  South  Saanich  Agricultural  Society,  Cowichan  50.00  50.00 

Windermere   and   District   Fall   Fair,  Kootenay    175. 0-0  175.00 

Chilliwack    Agricultural    Association,    Chilliwack    150.00  150.00 

Armstrong  Fall  Fair,  Okanagan    250.00  250.00 

Bulkley  Valley  Agricultural  and  Industrial  Association  ..  100.00  100.00 

General 

The   Canadian   Handicrafts   Guild    50.00  50.00 

Garden   Prizes,   Standing  Crop   Competitions    1.500.  OO  1,500 .  OO 

Home    Improvement    Competition    1,500.00  1,500.00 

Ploughing  Matches— Expenses  of   Indian   Competitors    ..  150.00           


$6,975.00      $6,725.00 


FAMILY  ALLOWANCES 

Registration. — There  were  18,517  Indian  families  registered  for  Family 
Allowances  as  of  December  31,  1947,  listing  51.530  eligible  children.  These 
figures  show  an  increase  of  2,229  children  oi^er  last  year,  which  reflects  both  the 
natural  annual  increase  in  population  and  a  partial  breakdown  of  prejudice 
toward  Family  Allowances  previously  noted  in  the  Clandeboye,  Six  Nations, 
St.  Regis,  and  Caughnawaga  Agencies. 
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Eligible  families  have  by  now  had  ample  opportunity  to  register  for  Family 
Allowances,  and  provisions  for  retroactive  payment  for  periods  in  excess  of  one 
year  have  been  tightened  in  consequence.  Formerly  such  retroactive  payments 
were  at  the  discretion  of  the  individual  Regional  Directors  of  Family  Allow- 
ances, but  must  now  be  referred  to  the  National  Director. 

Method  of  Payment. — Payment  to  Indian  families  is  being  made  as  follows: 

(a)   Cheque  direct  to  Indian 12,237 

(6)   Cheque  direct  to  Indian,  but  mailed  c/o 

Indian  Agent 2,031 

■ 14,268—77     % 

(c)  Administered  through  Indian  Agency  Trust  Account        665 —  3-6% 

(d)  Allowances  in  kind 3,584 — 19 -470 


18,517 

The  following  shows  registration  and  method  of  payment  by  Province: 


Province 

Families 

Children 

Payment 

a 

b 

c 

d 

British  Columbia 

4,233 

1,985 

2,407 

2,520 

4,101 

1,749 

37 

372 

320 

793 

11,415 
5,870 
6,784 
7,130 

11,397 

4,838 

103 

1,035 

906 

2,052 

3,837 

1,316 

1,196 

1,815 

2,725 

644 

37 

362 

301 

4 

310 

774 
632 
200 
115 

313 
25 
63 
17 

92 
126 

83 

Alberta 

334 

Saskatchewan 

374 

56 

1  084 

864 

Prince  Edward  Island 

Nova  Scotia 

10 
19 

Northwest  Territories  and  Yukon 

789 

. 

18,517 

51,530 

12,237 

2,031 

665 

3,584 

School  Attendance. — The  betterment  in  school  attendance  which  attended 
the  inception  of  Family  Allowances  has  been  maintained,  although  its  optimum 
effect  has  apparently  been  exerted.  There  remains  a  minor,  but  hard  core  of 
absenteeism  and  truancy  which  the  provisions  of  the  Family  Allowances  Act 
relative  to  school  attendance  have  not  influenced  to  date. 

Vital  Statistics. — The  registration  of  Indian  Vital  Statistics  has  been 
brought  into  sharp  focus  by  the  necessity  of  verifying  the  birth  of  children 
registered  for  Family  Allowances.  The  various  Regional  Directors  of  Family 
Allowances  have,  in  most  cases,  checked  Indian  births  against  the  National 
Index  and  submitted  lists  of  children  for  whom  no  verification  of  birth  could 
be  established. 

Except  in  provinces  where  Indian  Agents  are  not  recognized  as  Deputy 
Registrars  of  Birth,  considerable  progress  has  been  made  by  Agents.  Provincial 
Registrars  have  been  co-operative  in  extending  the  field  of  admissible  evidence 
of  birth  to  include  details  secured  from  Treaty  Rolls  in  the  absence  of  other 
proof  of  birth.  When  certified  by  the  Agent,  such  facts  are  now  acceptable  for 
the  purpose  of  birth  registration  in  Manitoba,  Saskatchewan,  and  Alberta. 

In  the  Yukon,  the  Indian  Agent  has  recently  been  appointed  Deputy 
Registrar  of  Vital  Statistics  for  Indians  and  the  employment  of  Form  1 
(Registration  of  a  Live  Birth  of  an  Indian)  has  been  authorized.  This  change 
in  procedure  should  result  in  considerable  improvement  in  the  Vital  Statistics 
picture  in  this  area. 
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Current  registrations  of  birth  for  Vital  Statistics  purposes  are  made  con- 
currently with  registration  for  Family  Allowances  wherever  the  Indian  Agent 
is  so  empowered  by  the  Provincial  authority.  Delayed  registrations  of  births 
present  many  problems,  but  are  gradually  being  brought  up-to-date. 

RE-ESTABLISHMENT  OF  INDIAN  VETERANS 

During  the  year,  314  new  applications  for  grants  under  Section  35A  of  The 
Veterans'  Land  Act  were  approved.  In  addition,  141  applications  for  supple- 
mentary grants  were  approved. 

The  number  of  Indian  veterans  for  whom  grants  have  been  approved  to 
March  31,  1948,  was  743;  the  average  grant  was  $2,138. 

The  following  table  shows  the  purpose  for  which  grants  have  been  made  and 
the  average  amount  approved  for  each  purpose: 


Type  of  Grant 


Indians 
Given 
Giants 


Total 


Average 


Land  and  buildings 

Building  materials 

Clearing 

Livestock  and  equipment 

Forestry  equipment . . . 

Commercial  fishing  equipment. 

Fur  farming  equipment 

Household  equipment 


No. 

161 

.5.35 

116 

461 

4 

92 

51 

417 


$      cts. 


128, 

564, 
44, 

586, 
8, 

140, 
25, 
89, 


593  00 

298  00 
388  00 
749  00 
545  00 
461  00 
987  00 
835  00 


$    cts. 

799  00 
1,055  00 

383  00 
1,273  00 
2, 136  00 
1,.527  00 

510  00* 

215  OOf 


Total. 


1,588,856  00 


*  Restricted  to  $850.  t  Restricted  to  $250. 

A  comparison  with  the  previous  fiscal  year  shows  that  approvals  and 
expenditures  for  1946-47  and  1947-48  have  been  substantially  the  same. 

1946-47  1947-48 

New  Grants  approved   390  314 

Amount    $771,761.00  $741,095.00 

Expenditures $315,193 .  00  $286,731 .  00 

The  benefit  to  Indians  resulting  from  these  grants  cannot  be  over-estimated. 
The  expenditures  represent  permanent  improvements.  They  are  spread  over  70 
agencies  from  coast  to  coast  excluding  only  the  far  north  and  other  remote 
areas.  From  eastern  Ontario  to  the  Maritimes,  the  re-establishment  is  mainly 
small  holdings.  Among  those  on  the  Great  Lakes  and  the  Pacific  Coast,  com- 
mercial fishing  predominates,  and  in  the  northern  areas  fur  farming  and 
trapping  leads.   The  remainder  are  for  full-time  farming  operations. 


INDIAN  HEALTH  SERVICES 

Since  November,  1945,  the  responsibility  of  Indian  Health  Services  has 
been  assumed  by  the  Department  of  National  Health  and  Welfare.  For  a  full 
report  on  the  activities  of  the  Indian  Health  Services,  see  annual  report  of  the 
Department  of  National  Health  and  Welfare. 

Indian  response  to  medical  attention  proved  very  encouraging  during  the 
year.  Isolation  of  northern  agencies  has  been  overcome  to  some  extent  by 
improved  air  transport  services.  Although  several  epidemics  developed,  prompt 
action  by  the  Indian  Medical  Service  prevented  serious  outbreaks.  Close 
co-operation  from  the  British  Columbia  Department  of  Health  helped  to  keep 
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the  death  rate  in  some  areas  at  a  minimum.  A  determined  preventive  innocula- 
tion  and  vaccination  program  was  carried  on  among  children  under  the  direction 
of  the  Regional  Superintendent  of  Indian  Health  Services. 

A  new  nursing  station  was  built  during  the  year  in  the  Abitibi  Agency, 
Quebec,  for  bands  having  no  reserves,  and  others  are  being  constructed  at 
Restigouche  and  St.  Regis.  Thirty-five  beds  have  been  put  at  the  disposal  of 
Indian  Affairs  Branch  for  male  tuberculosis  patients  in  Pare  Savard  Hospital  in 
Quebec  City.  It  is  estimated  that  between  3  and  4  per  cent  of  the  Indians  in 
the  Province  of  Quebec  have  tuberculosis  and  while  there  appear  to  be  suf- 
ficient beds  for  adults,  it  has  not  yet  been  possible  to  provide  adequate  hos- 
pitalization for  children  with  tuberculosis.  Four  girls  trained  at  LaTuque 
Hospital  are  acting  as  nurses  aides,  assisting  graduate  nurses. 


CONSTRUCTION  AND  ENGINEERING  WORK 

Agency  Buildings  and  Structures 

Repairs  and  improvements  were  carried  out  at  practically  all  Indian 
Agencies  in  Canada,  and  extensive  alterations,  repairs,  and  improvements  to 
agency  buildings  were  made  at  Walpole  Island,  Ont.,  Touchwood  Agency 
residence,  Sask.,  and  at  Prince  Albert  where  buildings  from  the  ex-Basic 
Training  Centre  were  taken  over  for  Indian  Agency  (Carlton  Agency)  purposes 
and  altered  or  improved  to  suit  requirements.  Space  over  the  Indian  Office  at 
Norway  House  was  utilized  to  provide  living  quarters  for  the  clerk,  and  water 
was  installed.  Work  on  Lennox  Island  dock  was  carried  out  under  supervision 
of  the  Department  of  Public  Works. 

New  buildings  were  constructed  as  follows: 

Prince  Edward  Island:  Materials  were  salvaged  from  Mount  Pleasant  Camp 
and  transported  to  Lennox  Island  Agency,  where  a  warehouse  was  built  in  which 
to  store  them. 

No7'a  Scotia:  A  barn  and  quarters  for  Royal  Canadian  Mounted  Police 
were  built  at  the  Eskasoni  Indian  Agency. 

Ontario:  Quarters  for  the  Royal  Canadian  Mounted  Police  were  built  at 
Manitowaning,  and  two  prefabricated  houses  were  erected  at  the  James  Bay 
Agency,  INIoose  Factory  Island.  The  implement  shed  on  the  Tyendinaga 
Reserve  was  completed. 

Manitoba:  Warehouses  at  Split  Lake  and  Pelican  Narrows,  The  Pas  Agency, 
were  completed;  a  warehouse  was  constructed  at  Maria  Portage,  materials  for 
a  house  for  the  Assistant  Agent  at  Island  Lake  were  purchased  and  a  tractor 
shed  at  Islanrl  Lake  was  built,  all  in  Norway  House  Agency;  a  residence  for 
the  Superintendent  and  a  power-house  were  built  at  Fisher  River  Agency;  an 
oil  storage  was  provided  at  Portage  la  Prairie  Agency,  Sandy  Bay  Reserve;  a 
ration  house  was  built  on  Lizard  Point  Reserve,  Birtle  Agency,  and  a  barn  was 
built  at  Little  Saskatchewan  Reserve  in  Portage  la  Prairie  Agency. 

Saskatchewan:  The  residence  for  the  Indian  Superintendent  of  the  Meadow 
Lake  Agency  was  completed;  warehouses  at  Nut  Lake,  Day  Star,  and  Fishing 
Lake  Reserves  were  built,  and  a  stable  and  farmhouse  were  constructed  on  the 
Nut  Lake  Reserve,  all  in  Touchwood  Agency;  a  farmhouse,  barn  and  warehouse 
were  constructed  on  the  Keeseekoose  Reserve,  Pelly  Agency;  a  barn  was  com- 
pleted on  the  Big  River  Reserve,  Carlton  Agency;  warehouses  were  provided 
at  Sweetgrass,  Little  Pine,  Red  Pheasant,  Thunderchild,  and  Meadow  Lake 
Reserves,  Battleford  Agency. 
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Alberta:  An  addition  to  the  office  warehouse  building  at  headquarters  of  the 
Hobbema  Agency  was  provided  and  a  barn  on  Farm  2  of  this  agency  was  built. 

British  Columbia. — A  boathouse  was  commenced  at  the  Babine  Agency  and 
materials  for  a  garage  secured;  a  storeroom  was  built  from  materials  salvaged 
from  Port  Hardy  Military  Camp  at  the  Kwawkewlth  Agency,  Alert  Bay. 

Lands  and  Buildings 
Property  was  pm^chased  in  Cardston,  Alta,  for  a  residence  for  the  Super- 
intendent of  the  Blood  Agency,  and  a  lot  was  acquired  in  the  Village  of  St. 
Regis,  Que.,  as  a  site  for  Indian  Agency  and  Indian  Health  Services  buildings. 

Road  Work 

Road  work  was  carried  out  on  many  Indian  reserves  and  particular  atten- 
tion was  paid  to  improving  roads  in  the  St.  Regis  Indian  Agency,  Que.,  Eskasoni 
and  Shubenacadie  Indian  Agencies,  X.S.,  and  Caradoc  Agency,  Ont.  A  large 
road  grader  was  acquired  for  the  St.  Regis  Agency. 

Water  Systems 

A  number  of  water  supply  systems  were  provided,  particularly  in  British 
Columbia,  and  a  report  regarding  them  will  be  found  in  the  report  of  the 
Lands  and  Development  Services  Branch.  The  work  undertaken  by  the  Indian 
Affairs  Branch  included  the  following: 

Improvements  to  water  works  system,  Lorette,  Que.;  a  well  on  Mistawasis 
Reserve,  Carlton  Agency,  Sask.  ;  wells  at  Blood  Agency,  Alta.,  and  at  Redstone 
Meadows  Reserve  in  the  Williams  Lake  Agency,  B.C. 

Irrigation  Works 

The  Lands  and  Development  Services  Branch  were  provided  with  funds  for 
the  construction  of  irrigation  systems  in  British  Columbia,  and  repairs  and 
improvements  were  carried  out  to  existing  systems  by  the  Indian  Affairs 
Branch. 

Miscellaneous  Works 

Nova  Scotia. — The  heating  system  for  the  office  and  warehouse  building  was 
extended  to  heat  the  storekeeper's  quarters,  and  oil-burning  ranges  were  installed 
in  the  Superintendent's,  Clerk's,  and  Royal  Canadian  Mounted  Police  constable's 
quarters  at  the  Eskasoni  Agency;  an  oil  range  was  installed  in  the  Superinten- 
dent's residence  at  the  Shubenacadie  Agency. 

Quebec. — A  new  heating  system  was  installed  in  the  Superintendent's  resi- 
dence, Timiskaming  Indian  Agency;  a  space  heater  was  purchased  for  the  St. 
Regis  Agency  Royal  Canadian  Mounted  Police  quarters. 

Ontario. — An  electric  range  was  installed  at  the  Superintendent's  residence 
Fort  Frances  Agency;  an  oil  heater  was  acquired  for  the  Indian  Office  at 
Chapleau  and  for  the  Walpole  Island  Indian  office;  an  electric  range  was  acquired 
for  the   Superintendent's   residence,  Caradoc   Agency. 

Manitoba. — Kitchen  ranges  were  installed  in  the  Superintendent's  residence, 
farm  residence  and  clerk's  residence,  Fisher  River  Agency  ;  a  heater  was  acquired 
for  Island  Lake,  and  kitchen  ranges  for  the  Agency  residences  at  Island  Lake 
and  Norway  House. 
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A  new  lighting  plant  was  installed  at  Fisher  River  Agency  buildings  and 
a  new  distribution  system  and  wiring  of  buildings  undertaken. 

Saskatchewan. — An  electric  range  was  installed  in  the  Indian  Superintend- 
ent's portion  of  the  Touchwood  Agency  residence,  and  a  new  furnace  was 
installed  in  Muscouequan  Farm  residence  in  the  same  agency;  a  kitchen  range 
was  acquired  for  the  Muscowpetung  and  Piatot  farmhouse,  Qu Appelle  Agency; 
a  heater  was  installed  in  File  Hills  Agency  farmhouse;  a  heating  system  was 
installed  in  building  No.  28  of  the  ex-Basic  Training  Centre  at  Prince  Albert, 
and  an  electric  range  and  refrigerator  were  also  supplied  for  this  building  which 
is  now  part  of  the  Carlton  Agency  headquarters.  Five  stoves  were  supplied  for 
five  warehouses  in  Battleford  Agency. 

Batteries  were  purchased  for  the  Qu'Appelle  Agency  and  Carlton  Agency 
buildings. 

Alberta. — A  heater  was  installed  in  Rocky  Mountain  House  office;  a  furnace 
was  installed  in  the  Agency  residence  at  Lesser  Slave  Lake  and  in  the  Blood 
agency  office. 

Equipment  in  connection  with  an  electric  lighting  plant  for  Athabaska 
Agency  was  provided;  a  lighting  plant  was  installed  at  the  Stockman's  resi- 
dence, Blood  Agency,  and  one  for  the  Crawford  Ranch  House  at  the  Stony- 
Sarcee  Agency  was  supplied. 

British  Columbia. — An  oil  heater  was  purchased  for  the  Indian  office 
Babine  Agency.   A  lighting  plant  was  installed  in  the  Stikine  Agency  office. 

In  addition,  poles  were  purchased  for  a  telephone  line  to  Eskasoni  Reserve, 
N.S.;  traffic  signs  were  erected  at  Caughnawaga  Reserve,  Que.;  pumping  equip- 
ment was  installed  at  Norway  House  Agency,  Man.;  a  septic  tank  was  provided 
for  the  farmhouse  on  Sintaluta  Reserve,  Qu'Appelle  Agency,  Sask.;  cisterns 
were  provided  for  the  Agency  residence,  Clerk's  residence  and  farmhouse 
(Mistawasis  Reserve)  Carlton  Agency,  Sask.;  furniture  was  purchased  for  the 
superintendent's  residence,  Athabaska  Agency,  Alta.  ;  a  snow  plough  was  supplied 
to  the  Saddle  Lake  Agency,  Alta.;  and  a  large  storage  tank  and  cradle  for  the 
Peigan  Agency,  Alta. 

SUMMARY  OF  INDIAN  AGENCIES  BY  PROVINCES  AND  TERRITORIES 

The  local  administration  of  Indian  lands,  on  the  reserves  scattered  through- 
out the  Dominion,  is  conducted  through  the  Department's  91  agencies.  The 
number  of  bands  included  in  an  agency  varies  from  one  to  more  than  30.  In 
addition  to  the  agent,  the  staff  of  an  agency  may  include  various  officers,  such 
as  clerk,  farm  instructor,  constable,  and  stockman,  according  to  its  special 
requirements.  Medical  staff  is  provided  for  agencies  as  required  by  the  Depart- 
ment of  National  Health  and  Welfare.  The  work  of  the  agencies  is  supervised 
by  the  Department's  provincial  inspectors.  There  is  an  Indian  Commissioner 
at  Vancouver,  acting  in  a  supervisory  capacity  for  British  Columbia. 

Locations  of  Indian  Agencies  in  Canada 

Prince  Edward  Island.— The  only  agency  is  located  at  Lennox  Island.  A 
large  number  of  Indians  live  on  Lennox  Island,  and  others  live  at  Rocky  Point, 
near  Charlottetown,  Morell,  St.  Andrews,  and  Scotch  Fork. 

Nova  Scotia. — There  are  2  Indian  agencies  in  Nova  Scotia,  one  in  Hants 
County  (Shubenacadie)  and  the  other  in  Cape  Breton  County  (Eskasoni). 

Neiv  Brunsivick. — The  3  agencies  in  New  Brunswick  are  the  Northeastern, 
at  Rexton;  the  Northern,  at  Perth;  and  the  Southwestern,  at  Fredericton. 
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Quebec. — The  18  Indian  agency  offices  in  Quebec  are  located  as  follows: 
Amos  (Abitibi),  Bersinais,  Cacouna  (Viger),  Caughnawaga,  Gaspe,  Gentilly 
(Becancour),  St.  Augustin,  Maniwaki,  Mingan,  Natashquan,  Notre  Dame  du 
Nord  (Timiskamingj,  Oka,  Pierreville,  Pointe  Bleue  (Lake  St.  John),  Resti- 
gouche  (including  the  former  Maria  Agency),  St.  Regis,  Seven  Islands,  and 
Village   des   Hurons    (Lorette). 

Ontario. — The  Indian  agency  offices  in  Ontario,  24  in  number,  are  located 
as  follows:  Chapleau,  Chippewa  Hill  (Saugeen),  Christian  Island,  Deseronto 
(Tyendinaga) ,  Fort  Frances,  Golden  Lake,  Highgate  (Moravian),  Kenora,  Long- 
ford Mills  (Rama),  Manitowaning  (Manitoulin  Island),  Moose  Factory  (James 
Bay),  Muncey  (Caradoc),  Parry  Sound,  Peterborough  (Rice  and  Mud  Lakes), 
Port  Arthur,  Sarnia,  Sault  Ste.  Marie,  Scugog,  Sioux  Lookout,  Brantford  (Six 
Nations),  Sturgeon  Falls,  Virginia  (Georgina  and  Snake  Islands),  Wallaceburg 
(Walpole  Island),  and  Wiarton   (Cape  Croker). 

Manitoba. — There  are  9  agencies  in  Manitoba,  located  as  follows:  Birtle, 
Griswold,  Hodgson  (Fisher  River) ,  Ilford  (Nelson  River) ,  Norway  House, 
Portage  la  Prairie,  Dauphin,  Selkirk   (Clandeboye),  and  The  Pas. 

Saskatchewan. — The  following  are  the  8  agencies  in  this  Province:  Fort 
Qu'Appelle  (File  Hills-Qu'Appelle),  Battleford,  Broadview,  (Crooked  Lake), 
Duck  Lake,  Kamsack  (Pelly),  Meadow  Lake,  Prince  Albert  (Carlton),  Punnichy 
(Touchwood). 

Alberta. — Locations  of  Alberta's  12  agency  offices  are:  Cardston  and 
Brocket  (Blood  and  Peigan),  High  Prairie  (Lesser  Slave  Lake),  Fort  Chipewyan 
(Athabaska),  Fort  Vermihon,  Gleichen  (Blackfoot),  Hobbema,  Morley,  Calgary 
and  Rocky  Mountain  House,  (Stony-Sarcee),  Saddle  Lake,  and  Winterbum 
(Edmonton). 

British  Columbia. — In  British  Columbia  there  are  18  agencies,  located  as 
follows:  Alert  Bay  (Kwawkewlth),  Bella  Ooola,  Cranbrook  (Kootenay),  Duncan 
(Cowichan),  Fort  St.  John,  Hazelton  (Babine),  Kamloops,  Lytton,  Masset 
(Queen  Charlotte  Islands),  Merritt  (Nicola),  New  Westminster,  Port  Albemi 
(West  Coast),  Prince  Rupert  (Skeena),  Telegraph  Creek  (Stikine),  Vancouver, 
Vanderhoof   (Stuart  Lake),  Vernon   (Okanagan),  and  Williams  Lake. 

Northwest  Territories. — The  3  agencies  are  at  Fort  Simpson,  Fort  Resolu- 
tion, and  Fort  Norman. 

Yukon  Territory. — The  one  agency  in  Yukon  Territory  is  at  Whitehorse. 

Summary   of    Tribal    Origins    of    Canadian    Indians 

Prince  Edward  Island. — Micmac  tribe,  of  Algonkian  stock. 

Nova  Scotia. — Like  the  Indians  of  Prince  Edward  Island,  those  of  Nova 
Scotia  also  bear  the  distinctive  name  of  Micmac,  and  are  of  Algonkian  stock. 

New  Brunswick. — Mostly  Micmacs,  though  there  are  some  bands  of 
Maliseets,  also  of  Algonkian  stock. 

Quebec. — ^The  principal  tribes  found  in  Quebec  are:  Iroquois  at  Caughna- 
waga, Lake  of  Two  Mountains,  and  St.  Regis;  the  Hurons  of  Lorette  are  also 
of  Iroquoian  stock;  the  Montagnais,  who  are  of  Algonkian  stock,  at  Bersimis, 
Mingan,  Lake  St.  John,  Seven  Islands,  and  Abitibi;  the  Têtes  de  Boule,  of 
Algonkian  stock,  at  Abitibi;  the  Abenakis,  of  Algonkian  stock,  at  Becancour 
and  the  Micmacs,  of  Algonkian  stock,  at  Maria  and  Restigouche;  the  Maliseets, 
of  Algonkian  stock  at  Viger,  and  the  Naskapis,  also  of  Algonkian  stock,  in  the 
northern  area. 
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Ontario. — Most  of  the  Indians  of  Ontario  are  Ojibwas,  Chippewas,  and 
Missisauga  tribes,  which  are  all  of  Algonkian  stock.  There  is  a  band  of 
Algonkians  at  Golden  Lake.  The  Oneidas  of  the  Thames,  the  Mohawks  of  the 
Bay  of  Quinte,  the  .Mohawks  of  Parry  Sound  district,  and  the  Six  Nations 
of  Grand  River  are  of  Iroquoian  stock.  There  is  a  band  of  Pottawottamies  at 
Walpole  Island,  and  of  Delawares  at  the  Caradoc  (Muncey)  Agency;  these 
are  of  Algonkian  stock.  Crées,  also  of  Algonkian  stock,  are  found  in  northern 
and  northwestern  Ontario. 

Manitoba. — Manitoba  Indians  are  mostly  Ojibwas  and  Crées  of  Algonkian 
stock.  Bands  of  Swamp  Crées  found  at  the  Norway  House  and  Fisher  River 
Agencies  and  in  the  York  Factory  district  are  also  of  Algonkian  stock.  The 
Indians  located  at  the  Griswold  Agency  are  Sioux;  there  are  also  Sioux  at  the 
Birtle  and  Portage  la  Prairie  Agencies.  There  is  a  band  of  Chipewyans  at 
Churchill;  this  tribe  is  of  Athapaskan  stock. 

Saskatchewan. — The  most  numerous  tribes  among  the  Saskatchewan  Indians 
are  Ojibwas,  Swamp  Crées,  and  Plains  Crées,  which  all  belong  to  the  Algonkian 
stock.  In  addition  to  these,  Sioux  Indians  are  found  at  Crooked  Lake, 
Qu'Appelle,  and  Carlton  Agencies,  and  on  the  Moose  Woods  Reserve.  In  the 
Onion  Lake  Agency,  there  is  a  band  of  Chipewyans  who  are  of  Athapaskan 
stock.    There  are  also  a  few  Chipewyan  Indians  in  the  He  à  la  Crosse  district. 

Alberta. — The  Alberta  Indians  are  of  Algonkian  stock,  with  the  exception 
of  the  Sarcees  near  Calgary  and  the  Beavers  and  Slaves  in  the  Lesser  Slave 
Lake  Agency,  who  are  Athapaskan;  the  Paul's  Band  in  the  Edmonton  Agency, 
who  are  Iroquoian,  and  the  Stonies,  who  are  of  Siouan  stock.  The  Algonkian 
Indians  of  Alberta  are  subdivided  into  Blackfoot  Nation,  comprising  the 
Indians  of  the  Blackfoot,  Blood,  and  Peigan  Agencies;  and  Plains  Crées  found 
in  the  Lesser  Slave  Lake,  Saddle  Lake,  Edmonton,  and  Hobbema  Agencies. 

British  Columbia. — The  Indians  of  the  Bella  Coola,  Cowichan,  Kamloops, 
Lytton,  New  Westminster,  Nicola,  Vancouver,  and  Okanagan  Agencies  belong 
to  the  Salish  tribes.  The  Kootenay  tribe  is  located  in  the  agency  of  the  same 
name.  The  Kwakiutl-Nootka  tribe  is  located  at  the  Kwawkewlth  and  West 
Coast  Agencies;  the  Haidas,  in  the  Queen  Charlotte  Islands;  the  Tlingits,  in  the 
Stikine;  and  the  Tsimshians  in  the  Skeena  Agency.  The  Indians  of  the  Babine, 
Stuart  Lake,  Fort  St.  John,  and  Williams  Lake  Agencies  belong  mostly  to  the 
Athapaskan  race.  The  Indians  of  the  Peace  River  Block  are  Athapaskan,  with 
the  exception  of  a  small  group  of  Saulteaux  and  Crées  at  Moberly  Lake  who  are 
Algonkian. 

Northwest  Territories. — ^The  principal  tribes  found  in  the  Far  North  are 
the  Slaves,  Hares,  Loucheaux,  Dogribs,  Sekani,  Yellow  Knives,  Chipewyans, 
and  Caribou-Eaters.  All  these  tribes  are  of  Athapaskan  stock.  The  most 
northerly  tribes  are  the  Takudah,  whose  territory  extends  to  the  Mackenzie 
Delta,  and  the  Copper  Mines,  who  are  located  along  the  Coppermine  River.  The 
territory  occupied  by  these  two  last-named  tribes  is  contiguous  to  that  inhabited 
by  the  Eskimos. 

Yukon  Territory.— The  Forty-Mile,  Blackstone,  and  Moosehide  bands  belong 
to  the  Takudah  tribe.  There  is  a  band  of  Slaves  at  Lancing  Creek  who 
migrated  from  Good  Hope  on  the  Mackenzie  River;  another  band  of  Slaves, 
called  Nahani,  is  located  at  the  headwaters  of  Pelly  River.  All  these  Indians 
are  of  Athapaskan  stock.  At  Mayo,  Selkirk,  Little  Salmon,  and  Carmacks 
there  are  bands  belonging  to  the  tribe  known  as  Stick  Indians.  Bands  belonging 
to  the  Tlingit  tribe  are  found  at  Whitehorse,  Teslin  Lake,  Champagne  Landing, 
and  Carcross. 
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Table  No.  5 

Open  Account—Advances  for  Assistance  to  Indians,  Fiscal  Year  Ended 

March  31,  1948 


569.63 


Expenditure 

British  Columbia  

Saskatchewan    o  7,07  01 

Manitoba     36  26 

S^'.^li' :::::::::::::::::  4,888:09: 

V^ueoec. 335.50 

Nova   Scotia    i  c rn  T^ 


1,6'50.16 

$16,266.85 


Repayments 

British     Columbia     «      i  o,n  na 

Alberta  ::;;;; 1  !  ?S  •  2  ? 

Saskatchewan     IoYq  lit 

Ontario     ^'^Àl'la 

Nova  Scotia   ^f^^'? 


10.00 

5,931.01 


Expenditure    over    repayments     $10,335. 84 


Table  No.  6 

Indian  Trust  Fund 

endef  Marl  tri^^t""'  '""  ^«^"^^^^^^  ^^^th  the  fund  during  the  fiscal  year 

Balance  April   1,   1947    «l  -  ^"  -ifi/t  (;? 

Collections   on   land   sales,   timber   and   ston4  ^ i '  ,0 n  ,ô'K)i . o i 

dues    rents,   tines,   fees,   etc 9  917  9,m   m 

Interest  for  the  year  ended  March  31,    1948  8Sqfin9  9i 

Credit   transfers  during  the  year -m,  9??-|f 


Expenditure   during   the   year    ...'.'.['.'.'.'.['.'.  $2,112,206  02' 

Transfers  by   Warrant,  etc SO  7^4  77 

Balance  March  31,   1948    .'    ;"     18  501  449  27 


20,241.84 


$20,704,410 . 0«     $20,704,410 .  06 


Table  No.  7 

Annuities  Paid  and  Interest  on  Indian  Trust  Funds,  Fiscal  Year  Ended 

March  31,  1948 

BriSf  coiVmibi;--::::::::::::::::: ^  5?l'?i?1? 

Manitoba     lof'ffo'fl 

New   Brunswick ^"olof-oî 

Northwest     Territories     '.'.'.'.'.'.'. 9nQ7nn^' 

Nova  Scotia   -^vV-î''^ 

Ontario     o-?'io^oo 

Prince  Edward  Island   ■.'.■.■.■.■.■. ^'^'^^'^'S^ 

Quebec     ...                                                 •■^'^ 

Saskatchewan     .'.'.'.'.'.'..['. io«'??i-oo 

Yukon   Territory ^^^'HHî 

2y .ob 

$1,163,213.47 
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Indian  Education  Ordinary  Expenditure,  Fiscal   Year  Ended  March  31,  1948 


Day 
Schools 

Ke.'5idential 
Schools 

General 

Total 

Nova  Scotia 

$      cts. 

104,760  79 

6,788  42 

27,941  72 

182,359  15 

278,015  75 

181,455  23 

81,534  97 

40,720  25 

188,421  59 

$      cts. 
39,082  31 

$      cts. 

$        cts. 
143,843  10 

Prince  Edward  Island 

6,788  42 

New  Brunswick 

27,941  72 

Quebec 

19,360  68 
370,226  31 
265,744  20 
423,501  82 
487,299  84 
529,093  94 

201,719  83 

Ontario 

648,242  06 

447, 199  43 

Saskatchewan 

505,036  79 

Alberta 

528,020  09 

British  Columbia 

717,515  53 

British  Columbia  Vocational  Instruction 

17,440  77 

17,440  77 

Northwest  Territories 

54,273  28 
13,382  70 

71,203  99 
18,119  11 

125,477  27 

Yukon 

31,501  81 

Assistance  to  ex-pupils 

68,436  28 

1,148  20 

36,422  71 

102,490  43 

5,579  60 

68,436  28 

Freight  and  express 

1,148  20 

Salaries  and  travel 

36,422  71 

Stationery 

102,490  43 

Miscellaneous 

5,579  60 

1,159,653  85 

2,223,632  20 

231,517  99 

3,614,804  04 
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IMMIGRATION  BRANCH 

A.  L.  .JOLLIFFE,  DIRECTOR 

The  number  of  immigrants  admitted  to  Canada  dm'ing  the  fiscal  year  was 
79,194,  as  compared  with  66,990  in  the  fiscal  year  1946-47,  an  increase  of 
18-2  per  cent. 

Immigrants  arriving  at  ocean  ports  numbered  70,160  and  from  the  United 
States,  9,034.  Their  racial  origins  were:  British,  49,864;  French,  1,589,  the 
remaining  27,741  representing  45  other  racial  groups.  Classified  by  nationality, 
47,829  were  British  subjects;  8,099  United  States  citizens,  the  remaining  23,266 
comprising  45  nationalities.  Classified  by  sex,  42,124  were  males  and  37,070 
females.  Non-immigrants  entering  Canada  numbered  37,492,118,  an  increase 
of  8-7  per  cent  over  the  previous  fiscal  year. 

Tourist  Movement 
During  the  year,  37,579,485  persons  applied  for  entry  to  Canada.  Of  this 
number  8,173  were  refused  admission.  The  figure  of  37,492,118  represents  the 
actual  number  of  non-immigrants  examined  at  ports  of  entry,  and  not  necessarily 
the  number  of  different  individuals  who  entered  Canada.  Out  of  the  total  of 
37,492,118  persons  who  entered  Canada,  it  is  estimated  that  approximately 
23,305,324  were  tourists,  an  increase  of  some  2,682,920  over  the  preceding  year. 
The  breakdown  of  tourists  by  districts  and  from  overseas  and  by  their  method 
of  entry  is  as  follows: 

Atlantic    5,211,491 

Eastern    15,787,808 

Western 1,198,549 

Pacific    1,086,155 

Overseas 21,321 

23,305,324 

Highway  and  Ferry  21,489,881 

Train    1,461,528 

Boat    332,594 

From  Overseas  21 ,321 


23,305,324 

The  tables  appearing  below  show  the  comparative  figures  of  non-immigrant 
entries  for  the  past  ten  years: 


Non-Immigrants  Entering  Canada 

Via 
Ocean 
Ports 

From  U.S.A. 

Totals 

Fiscal  year  ended  March  31 

,  1939 

53,822 
42,126 
34,035 
28,395 
31,530 
24,665 
25,311 
29,645 
40,807 
45,750 

29,099,356 
28,295,332 
18,381,660 
17.983.877 
15,109,056 
16,356,484 
21,236,327 
28,890,785 
34,652,434 
37,446,368 

29,153,178 

1940       

28,337,458 

1941 

18,415,695 

1942 

18,012,272 

1943       

15,140,586 

1944 

16,381,149 

1945  

21,261,638 

1946            .    ..  .■ 

28,920,430 

1947 

34,693,241 

1948 

37,492,118 

237 


238  DEPARTMENT  OF  MINES  AND  RESOURCES 

Residents  of  Canada  Returning  After  Visits  Abroad 


Via 
Ocean 
Ports 

From  U.S.A.* 

Totals 

Fiscal  year  pnHprf  March  31.  1939 

30,446 
18,757 
10,687 
14,113 
15,294 
11,551 
13,127 
13,941 
16,919 
24,429 

12,098,397 

11,590,952 

5,224,356 

4,047,167 

4,394,613 

5,860,609 

8,547,051 

11,076,564 

14,047,603 

14,153,356 

12,128,843 
11  609  709 

"                 "                1940 

"                 "                1941 

5,235,043 
4,061  280 

"                 "                1942 

"                 "                 1943 

4,409,907 

5,872,160 

8,560,178 

11,090,505 

14  064  522 

"                 "                 1944 

"                 "                 1945 

«                 "                 1946 

«                 "                 1947 

"                 "                 1948 

14,177,785 

*  Includes  residents  of  Canadian  border  cities. 


The  following  table  shows,  by  Immigration  districts,  the  number  of  persons 
examined  upon  application  for  entry  to  Canada  and  their  disposition: 

Admissions  and  Rejections  by  Districts,  Fiscal  Year,  1947-4S 


Admitted 

as 
Immigrants 


Admitted  as 

Non- 
immigrants 


Rejected 


Atlantic 

Eastern 

Western 

Through  U.S.A.  Ocean  Ports 
Not  shown 

Totals 


47,396 

10,956 

1,294 

2,022 

17,328 

198 


9,378,845 

23,368,683 

2,381,595 

2,362,994 

i' 


1,206 

5,740 

215 

S09 

192 

11 


79,194 


37,492,118 


8,173 


Returning  Canadians 
It  is  interesting  to  note  that  the  number  of  Canadians  returning  from 
abroad  to  make  their  homes  in  Canada  again  shows  an  increase  this  year. 
During  the  year,  the  number  of  returning  Canadians  was  9,009,  as  against  6,315 
in  the  fiscal  year  1946-47.  Figures  for  the  years  1924  to  1934  appear  on  page 
181  of  the  report  for  the  year  ended  March  31,  1944.  Figures  for  subsequent 
years  are  shown  in  the  following  table: 


Canadian 
Born 


British 

Born 
Outside 
Canada 


Canadians 
Naturalized 


Totals 


Fiscal  year  1934-35 
Fiscal  year  1935-36 
Fiscal  year  1936-37 
Fiscal  year  1937-38 
Fiscal  year  1938-39 
Fiscal  year  1939-40 
Fiscal  year  1940-41 
Fiscal  year  1941-42 
Fiscal  year  1942-43 
Fiscal  year  1943-44 
Fiscal  year  1944-45 
Fiscal  year  1945-46 
Fiscal  year  1946-47 
Fiscal  year  1947-48 

Total. 


5,811 
4,854 
4,522 
4,524 
3,825 
3,087 
4,910 
3,123 
3,056 
2,090 
2,156 
2,053 
5,448 
6,406 


937 
418 
319 
356 
360 
505 
177 
143 
167 
93 
130 
207 
756 
2,297 


870 

542 

223 

329 

386 

369 

53 

52 

30 

19 

18 

35 

111 

306 


7,618 
5,814 
5,064 
5,209 
4,571 
4,561 
5,140 
3,318 
3,253 
2,202 
2,304 
2,895 
6,315 
9,009 


57,065 


6,865 


3,343 


67,273 
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Students 

During  the  fiscal  year  6,163  students  were  admitted  to  Canada  for  the 
purpose  of  attending  school,  college  or  university,  as  compared  with  5,310  during 
the  previous  year.  Of  this  number  384  were  British  subjects,  4,336  United  States 
citizens,  240  from  Central  and  South  America  and  1,203  from  45  other  countries. 

Legislation  and  Regulations 

(1)  By  Order  in  Council  P.C.  1329,  dated  the  19th  day  of  April,  1947,  the 
provisions  of  Order  in  Council  P.C.  1413,  dated  the  7th  day  of  August,  1929, 
prohibiting  the  landing  in  Canada  of  contract  labour  other  than  farmers,  farm 
labourers  and  houseworkers  or  any  contract  labourer  where  the  Minister  of 
Mines  and  Resources  is  not  satisfied  that  his  labour  or  service  is  required  in 
Canada,  were  suspended,  in  view  of  the  existing  employment  situation. 

(2)  By  Order  in  Council  P.C.  1734,  dated  the  1st  day  of  May,  1947,  the 
admissible  classes  were  widened  to  include  the  husband  or  wife  and  unmarried 
children  of  first  degree  relatives  of  persons  legally  resident  in  Canada,  and  the 
age  limit  of  admissible  orphaned  nephews  or  nieces  of  such  residents  was  raised 
from  18  to  21  years.  P.C.  1374  also  permits  the  landing  of  a  person  entering 
Canada  for  the  purpose  of  marriage  to  a  legal  resident  of  Canada. 

(3)  Order  in  Council  P.C.  2180,  dated  the  6th  day  of  June,  1947,  granted 
authority  for  the  immediate  admission  to  Canada  of  5,000  individuals  from  the 
displaced  persons  camps  in  Europe,  by  waiving  the  provisions  of  P.C.  695. 

(4)  Order  in  Council  P.C.  2388,  dated  the  17th  day  of  June,  1947,  further 
amended  Order  in  Council  P.C.  3016,  dated  the  29th  day  of  November,  1938,  to 
exclude  from  the  necessity  of  obtaining  the  visa  of  a  Canadian  Immigration 
Officer,  non-immigrant  nationals  of  European  countries  with  which  Canada  has 
a  reciprocal  agreement  abolishing  visas. 

(5)  Order  in  Council  P.C.  2856,  dated  the  18th  day  of  July,  1947,  granted 
authority  for  the  admission  to  Canada  of  an  additional  5,000  displaced  persons. 

(6)  Order  in  Council  P.C.  2908,  dated  the  31st  day  of  July,  1947,  revoked 
the  provisions  of  Order  in  Council  P.C.  1373,  dated  the  9th  day  of  April,  1946, 
prohibiting  the  admission  of  enemy  aliens,  insofar  as  they  applied  to  nationals 
of  Finland,  Hungary,  Italy,  and  Roumania,  in  view  of  the  ratification  by  Parlia- 
ment of  treaties  of  peace  with  those  countries. 

(7)  By  Order  in  Council  P.C.  2951,  dated  the  31st  day  of  July,  1947,  immi- 
grants from  countries  where  the  rate  of  tuberculosis  is  higher  per  capita  than  in 
Canada  were  required  to  produce  an  X-ray  film  of  the  chest  with  a  radiologist's 
report  certifying  that  they  are  free  from  tuberculosis. 

(8)  Order  in  Council  P.C.  3926,  dated  the  1st  day  of  October,  1947,  granted 
authority  for  the  admission  to  Canada  of  an  additional  10,000  displaced  persons. 

(9)  Order  in  Council  P.C.  4849,  dated  the  26th  day  of  November,  1947, 
revoked  P.C.  695,  dated  the  21st  day  of  March,  1931,  as  amended,  for  the  purpose 
of  consolidating  into  one  Order  the  regulations  governing  the  classes  and  occupa- 
tions admissible  to  Canada. 

(10)  Order  in  Council  P.C.  4850,  dated  the  26th  day  of  November,  1947, 
revoked  Order  in  Council  P.C.  1373,  dated  the  9th  day  of  April,  1946,  and 
excluded  the  landing  in  Canada  of  enemy  aliens,  with  the  exception  of  those  who 
can  satisfy  the  Minister  of  Mines  and  Resources  that  they  were  opposed  to  an 
enemy  government,  and  the  nationals  of  Finland,  Italy,  Hungary,  and  Roumania 
with  whose  countries  treaties  of  peace  have  been  ratified  by  Canada. 

(11)  Order  in  Council  P.C.  4851,  dated  the  26th  day  of  November,  1947, 
revoked  P.C.  3016,  dated  the  29th  day  of  November,  1938,  as  amended,  for  the 
purpose  of  consolidating  into  one  Order  the  regulations  governing  the  production 
of  passports  or  travelling  documents  by  immigrants  upon  entry  into  Canada. 
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Administration   and   Inspectional   Work 

The  increased  activity  of  the  Immigration  Branch  noted  in  the  report  for 
the  fiscal  year  1946-47  was  further  intensified  during  the  present  year.  In  spite 
of  an  overall  increase  in  staff  of  170,  the  personnel  of  the  Branch  were  severely 
taxed  to  carry  out  their  duties.  With  the  return  of  more  normal  travelling 
conditions  and  as  the  result  of  the  difficult  economic  situation  prevailing  in  many 
European  countries,  the  migration  trend  to  Canada  has  been  noticeably  accentu- 
ated. The  undertaking  by  Canada  to  assist  in  relieving  the  plight  of  refugees 
and  displaced  persons  in  Europe  and  the  measures  taken  by  the  Government  to 
honour  its  pledge  have  been  carried  out  in  large  part  by  the  Immigration  Branch. 
The  setting  up  of  an  organization  in  occupied  territory  for  the  civil  and  medical 
examination  of  thousands  of  displaced  persons,  with  the  attendant  large  volume 
of  investigational  work  in  Canada,  has  been  an  undertaking  of  some  magnitude. 

While  a  concerted  effort  has  been  made  to  give  efïect  to  the  policy  of  the 
Government  in  relation  to  displaced  persons,  an  extensive  movement  of  agricul- 
turists from  the  flooded  areas  of  the  Netherlands  has  been  initiated  during  the 
year.  This  highly  desirable  movement  has  involved  a  good  deal  of  planning  as 
well  as  a  large  volume  of  investigational  work  by  the  field  staff  in  Canada. 

Immigration  from  the  British  Isles  has  continued  to  occupy  a  high  priority 
in  the  activity  of  the  Immigration  Branch,  and  the  re-establishment  of  immi- 
gration facilities  in  Europe,  which  had  been  beset  by  serious  difficulties  owing 
to  the  unsettled  conditions  as  an  aftermath  of  the  war,  is  now  well  under  way. 

FIELD  AND  INSPECTIONAL  SERVICE,  CANADA 

Servicemen's  Dependants. — The  movement  of  servicemen's  dependants 
practically  ceased  during  the  year.  Outstanding  applications,  numbering  225, 
were  investigated  and  forwarded  overseas.  Applications  for  free  transporta- 
tion ceased  to  be  accepted  after  December  31,  1947,  but  travel  warrants  issued 
prior  to  that  date  were  honoured  up  to  February  28,  1948. 

During  this  period,  approximately  700  outstanding  cases  were  re-investi- 
gated. On  February  2,  1947,  the  Immigration  Branch  took  over  from  the 
Department  of  National  Defence  the  issuing  of  travel  warrants  and  the 
responsibility  for  the  movement  of  servicemen's  dependants.  From  April  1, 
1947,  to  March  31,  1948,  720  wives  and  616  children,  a  total  of  1,336  dependants 
came  forward,  bringing  the  total  number  of  servicemen's  dependants  brought 
to  Canada  to  43,454  adults  and  20,997  children,  a  total  of  64,451  dependants. 

Polish  Ex- Servicemen. — Under  a  special  plan,  authority  was  granted  for 
the  admission  of  Polish  ex-servicemen  to  assist  farmers  in  urgent  need  of  help. 
These  Poles  agreed  to  remain  in  agricultural  employment  for  a  period  of  two 
years.  Their  employers,  in  turn,  agreed  to  provide  employment  at  prevailing 
rates  of  pay  and  to  supply  living  accommodation.  It  is  the  intention,  at  the 
end  of  two  years,  to  give  consideration  to  the  granting  of  permanent  admission 
to  Canada  to  these  persons.  During  the  fiscal  year  under  review  1,650  Polish 
ex-servicemen  were  brought  to  Canada  bringing  the  total  to  4,527. 

Examination  of  Ships'  Crews. — Examination  of  ships'  crews  during  the  year 
was  as  follows: 

District                                         Number  of  Ships  Number  of  Crew 

Atlantic  3.848  189,287 

Eastern  1.725  49.563 

Western  395  10,016 

Pacific  3,129  108,990 

Total 9,097  357,856 
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Air  Traffic. — A  total  number  of  209,932  persons  arrived  in  Canada  by  air 
during  the  fiscal  year  as  compared  with  186,199  during  the  ])revious  year.  Of 
these,  32,443  were  from  overseas  as  compared  with  12,897  during  the  previous 
year.  The  arrivals  by  districts  were  as  follows:  Atlantic,  82,326;  Eastern,  64,834; 
Western,  19,559;  Pacific,  43,213. 

Under  the  Ontario  Provincial  Immigration  Scheme  a  total  of  207  flights 
had  arrived  from  Britain  at  Malton  Airport  by  March  31,  1948,  carrying  6,963 
immigrants,  7  non-immigrants,  and  100  returning  Canadians. 

Investigational  Work. — There  was  a  marked  increase  in  the  number  of 
investigations  conducted  during  the  year.  Investigations,  including  those  per- 
taining to  settlement  conditions,  constitute  one  of  the  most  important  phases 
of  Immigration  Branch  work.  The  investigations  by  districts  were  as  follows: 
Atlantic,  21,050;  Eastern,  35,547;  Western,  21,437;  Pacific,  3,386. 

Deportations. — During  the  year  386  persons  were  deported:  93  to  the  United 
States  and  293  to  other  countries.  Of  this  total,  10  were  deported  because  they 
had  become  public  charges,  202  for  having  gained  entry  by  misrepresentation, 
117  following  convictions  for  criminal  offences,  5  for  having  been  previously 
deported,  33  on  grounds  of  mental  disability  and  19  for  infraction  of  the  Opium 
and  Narcotic  Drugs  Act. 

Naturalization. — Applications  for  citizenship  made  to  the  Registrar  of  the 
Canadian  Citizenship  Branch  of  the  Department  of  the  Secretary  of  State  are 
referred  to  the  Immigration  Branch  for  proof  of  legal  landing.  During  the  fiscal 
year  14,316  such  cases  were  referred  to  the  Immigration  Branch. 

Imrnigration  Facilities. — It  was  possible  during  the  year  to  improve  immi- 
gration facilities  at  ocean  ports  and  inland  offices.  At  Halifax  more  spacious 
quarters  were  provided  on  Pier  21.  Plans  have  been  completed  and  approved 
for  the  erection  of  immigration  quarters  and  inspectional  facilities  at  West  Saint 
John,  N.B.  A  new  building  has  been  erected  at  Edmundston,  N.B.  At  Quebec 
the  Louise  Embankment  accommodation  has  been  renovated  and  put  in  order 
for  detention  purposes.  Extensive  alterations  were  made  to  the  Montreal  build- 
ing and  plans  are  under  consideration  for  the  erection  of  inspectional  facilities 
to  be  used  jointly  by  Customs  and  Immigration  at  Armstrong,  P.Q.  Improved 
office  accommodation  has  also  been  obtained  at  Toronto,  ]\Ialton  Airport, 
Niagara  Falls,  Hamilton,  London,  and  Cornwall.  A  new  office  was  opened 
at  Sudbury  on  February  2,  1947. 

FIELD  AND  INSPECTIONAL  SERVICE,  OVERSEAS 

United  Kingdom. — While  the  interest  in  Canada  continues  high  in  the 
British  Isles  and  immigrants  presenting  themselves  are  of  a  high  standard,  the 
continued  shortage  of  shipping  facilities  has  retarded  the  movement  of  immi- 
grants from  the  British  Isles.  Steps  designed  to  ensure  more  shipping  accom- 
modation next  year  are  under  consideration.  The  number  of  inquiries  at  the 
London  office  during  the  fiscal  year  totalled  82,565.  During  the  same  period 
the  London  office  granted  1,744  immigrant  and  534  non-immigrant  visas  to 
aliens  resident  in  the  United  Kingdom.  Fifty^-three  applications  were  refused. 

-  There  has  been  a  marked  increase  in  the  number  of  examinations  conducted 
by  the  medical  officers  of  the  Department  of  National  Health  and  Welfare 
whose  doctors,  together  with  British  roster  doctors,  examined  63,519  persons. 
Beginning  in  October,  1947,  an  X-ray  examination  of  the  chest  was  required  for 
all  immigrants  from  countries  where  the  incidence  of  tuberculosis  per  capita  is 
higher  than  in  Canada. 
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Immigration  Facilities. — ^After  much  searching,  suitable  office  premises 
have  been  secured  at  42-46  Weymouth  Street,  London,  W.l.  It  is  hoped  that  they 
will  be  ready  for  occupancy  in  the  late  summer.  Negotiations  for  the  lease  of 
office  accommodation  at  Liverpool  and  Belfast  are  also  in  progress.  It  is 
expected  that  it  may  be  possible  to  occupy  more  adequate  offices  at  34  Moore- 
fields  in  Liverpool,  toward  the  end  of  1948. 

Continental  Europe. — There  was  a  general  increase  in  the  work  of  Conti- 
nental offices  located  at  Paris,  Brussels,  and  The  Hague.  The  fourth  office  on 
the  Continent  was  opened  at  Rome  on  January  20,  1948. 

A  brief  statement  of  visas  granted  and  refused  in  Continental  offices  is  as 
follows: 

Country  Visas  Granted  Visas  Refused 

I  ni  m  ig  ra  n  t         N  on-Immig  ra  n  t 

Paris 963  1.805  516 

Brussels   1,580  512  497 

The  Hague   4,377  685  712 

Rome    520  34  35 

Total 7,440  3,036  1.760 

Netherlands  Farm  Families. — Due  to  the  loss  of  land  in  the  Netherlands, 
owing  partly  to  inundations  caused  by  the  German  armed  forces  during  World 
War  II,  the  problem  of  surplus  agricultural  population  became  a  pressing  one  for 
the  Netherlands  GoA'ernment.  Both  the  Netherlands  authorities  and  Netherlands 
agriculturists  turned  their  eyes  to  Canada  as  the  country  of  their  first  preference. 
From  this  developed  one  of  the  most  interesting  and  valuable  immigrant  move- 
ments. Through  the  efforts  of  the  Netherlands  authorities  and  the  co-operation  of 
the  Stichting  Landverhuizing  (Netherlands  Immigration  Foundation),  an  agency 
of  the  Netherlands  Government,  applications  from  Dutch  farmers  are  carefully 
examined  in  the  Netherlands,  while  applications  for  Dutch  agriculturists  received 
from  farmers  in  Canada  are  investigated  by  the  Immigration  Branch  field 
stafîs  in  respect  of  settlement  arrangements.  Applications  are  also  received 
from  Provincial  Governments,  National  Employment  Service  offices,  the  Coloniza- 
tion departments  of  the  railways  and  from  other  sources.  As  settlement  condi- 
tions are  approved,  applications  are  forwarded  to  the  Immigration  Branch  office 
at  The  Hague  for  the  issuance  of  the  necessary  visas. 

Netherlands  farmers  are  not  farm  labourers.  They  are  bona  fide  farm 
owners  with  capital  sufficient  to  purchase  farms  in  Canada.  Owing  to  exchange 
difficulties  they  are  not  for  the  present  able  to  export  their  capital  but  eventually 
expect  to  acquire  farms  of  their  own.  The  Netherlands  farm  families  movement 
has  been  most  successful  during  the  fiscal  3'ear  and  it  is  intended  that  it 
should  be  continued  and  amplified  during  the  course  of  the  next  fiscal  year. 
The  first  boat  carrying  Dutch  farmers  arrived  at  Montreal  on  June  27,  1947. 

Displaced  Persons. — The  movement  of  displaced  persons  in  the  occupied 
territory  of  Germany  and  Austria  has  been  a  major  project.  The  first  immigra- 
tion teams  reached  Germany  in  March,  1947.  The  first  refugees  sailed  for 
Canada  on  April  4,  1947,  on  the  S.S.  Aquitania. 

In  co-operation  with  the  Department  of  Labour  and  the  Department  of 
National  Health  and  Welfare  immigration  teams,  operating  under  extreme  diffi- 
culties owing  to  lack  of  transport  and  hotel  facilities,  were  able  to  examine  gver 
20,000  displaced  persons. 

An  Immigration-Labour  Committee  was  set  up  at  Ottawa  to  deal  with  the 
admission  of  displaced  persons  under  bulk  labour  schemes.  This  Committee  is 
responsible  for  approving  in  principle  the  admission  of  stated  numbers  of  dis- 
placed persons  in  the  light  of  existing  labour  requirements.  From  time  to  time 
representatives  of  various  industries  proceeded  to  Germany  to  assist  in  trade- 
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testing  displaced  persons  otherwise  admissible  to  Canada.  In  many  cases  indus- 
tries have  agreed  to  bear  the  rail  transportation  costs  from  Canadian  ocean 
ports  to  the  destination  of  their  prospective  employees.  Employment  is  offered 
displaced  persons  at  prevailing  rates  for  a  period  of  one  year  after  which  they 
are  free  to  find  their  own  level  in  the  national  economy.  Up  until  March  31, 
1948,  the  Immigration-Labour  Committee  had  given  its  approval  to  the  following 
group  movements: 

Miners 2,222 

Railway  workers 2,100 

Steel  workers  375 

Woods  workers   3,622 

Aluminum  workers  50 

Foundry  workers    -64 

Hydro  construction  workers 2,000 

Clothing  industry  workers 2,316 

Domestics  4,500 

Farmers    2,000 

Fur  workers  500 

Shoe  workers   100 

Textile  workers  50 

In  addition  to  displaced  persons  whose  entry  to  Canada  is  authorized  by 
Order  in  Council,  first  degree  relatives  of  displaced  persons  may  apply  for  their 
admission.  Up  until  the  end  of  the  fiscal  year,  28,546  applications  had  been 
received  for  the  admission  of  such  first  degree  relatives.  Of  these  22,917  had 
been  investigated  and  approved  as  to  settlement  arrangements  in  Canada  and 
their  names  forwarded  to  immigration  offices  in  occupied  territory  and  to  the 
International  Refugee  Organization.  The  selection,  processing,  transportation, 
and  reception  in  Canada  of  displaced  persons  are  being  carried  out  in  co-opera- 
tion with  the  International  Refugee  Organization  and  with  the  Departments  of 
Labour,  National  Health  and  Welfare,  and  Justice.  The  following  tables  show 
the  movement  of  displaced  persons  to  Canada  since  its  inception,  by  occupational 
groups,  racial  origins,  and  sex. 

Admissions  of  Displaced  Persons  to  Canada,  by  Occupational  Groups,  by 
Province  of  Destination  during  the  Fiscal  Year  1947-48 


N.S. 

P.E.I. 

N.B. 

Que. 

Ont. 

Man. 

Alta. 

Sask. 

B.C. 

Y.T. 

Totals 

Domestics.  . . 

49 

5 

78 

1,090 

261 

3,599 

101 

366 

88 

67 

149 

8 

22 

246 

193 

31 

11 

1,718 

Woodworkers 

3,599 

Textile  workers 

106 
570 
715 

502 

19 

2 
167 

207 

Miners 

26 

1 

20 

983 

Garment  workers.  .  . 

803 

Garment  workers'  de- 
pendants  

569 

Steel    and    foundry- 
workers 

20 

10 
75 

188 

Steel    and    foundry 
workers'  dependants. . 

20 

Railway  workers 

25 

289 

Hydro  workers 

246 

Domestic  married 
couples 

2 

78 

80 

Totals 

51 

5 

78 

3,249 

4,907 

324 

SI 

11 

26 

20 

8,702 

Jewish  orp' 
Relatives . 

lans 

506 

5,042 

Grand 

Total.. 

14,250 

244  DEPARTMENT  OF  MINES  AND  RESOURCES 

Admissions  of  Displaced  Persons  to  Canada,  by  Racial  Origins,  during  the 

Fiscal  Year  1947-48 

Croatian 82     Ruthenian  (Ukrainian)    3,321 

Czech 38     Greek    5 

Dutch    732     Slovak 6 

Esthonian    502     Magyar  (Hungarian)    83 

German 233     Roumanian    23 

Hebrew    2,181     Finnish 2 

Jugo-SIavian    198     French     2 

Latvian 877     Turkish   1 

Lithuanian   1,978     Austrian     3 

Polish   3,604     Bulgarian     4 

Russian    272                                                                  

Serbian 98             Total  14,250 

Swedish    5 — 

Admissions  of  Displaced  Persons  to  Canada,  by  Sex,  during  the  Fiscal   Year 

1947-48 

Adult  Males   8,544 

Adult  Females   4,004 

Children  under  18  years  of  age   1,702 

TOTAL      14,250 

The  procedure  relative  to  the  admission  of  relatives  of  displaced  persons 
to  Canada  is  for  the  sponsor  to  make  application  to  the  nearest  immigi'ation 
office.  From  the  information  supplied  on  Immigration  Form  55  an  investigation 
is  made  on  settlement  arrangements  in  Canada.  In  approved  cases  the  list  of 
relatives  is  forwarded  to  the  Immigration  Headquarters,  at  Karlsruhe,  Germany, 
with  copy  to  I.R.O.  From  the  approved  lists  I.R.O.  field  staffs  seek  out  and 
assemble  the  proposed  immigrants  for  examination  by  Immigration  teams. 

During  the  fiscal  year  the  Government  authorized  the  admission  of  20,000 
displaced  persons  under  Orders  in  Council,  P.C.  2180,  P.C.  2856,  and  P.C. 
3926.  (See  Legislation  and  Regulations.) 

Canadian  Christian  Council  for  Resettlement  of  Refugees: — The  C.C.C.R.R. 
was  formed  in  June,  1947,  to  assist  in  the  processing  overseas  and  movement  to 
Canada  of  approved  immigrants  who  are  displaced  persons  in  occupied  territory 
but  who  do  not  come  within  the  mandate  of  I.R.O.  The  C.C.C.R.R.  is  a  voluntary 
organization  consisting  of  the  following  members: — The  Catholic  Immigi-ant  Aid 
Society,  The  Canadian  Mennonite  Board  of  Colonization,  The  German  Baptist 
Colonization  and  Immigration  Society,  The  Canadian  Lutheran  World  Relief, 
The  Sudeten  Committee,  and  The  Latvian  Relief  Fund  of  Canada. 

This  organization  has  representatives  in  Germany.  The  C.C.C.R.R.  also 
undertakes  to  have  approved  immigrants  X-rayed  and  blood-tested,  documented, 
and  assembled  for  examination  by  Immigration  teams.  This  work  is  performed 
in  exactly  the  same  manner  as  for  approved  immigrants  coming  within  the 
mandate  of  I.R.O.  Almost  all  immigrants  handled  by  the  C.C.C.R.R.  are  first 
degree  relatives  of  residents  of  Canada. 

Immigrants  from  Malta: — By  arrangement  with  the  Government  of  Malta, 
Canada  authorized  the  admission  of  500  Maltese  with  their  dependants.  The 
placement  of  the  heads  of  families  in  Canada  is  to  be  arranged  by  the  Depart- 
ment of  Labour.  The  dependants  will  join  the  heads  of  families  when  they  are 
in  a  position  to  receive  and  care  for  them. 
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CHINESE  IMMIGRATION 

The  Chinese  Immigration  Act,  first  enacted  in  1885,  was  repealed  on  May  14, 
1947  As  of  that  date  Chinese  became  subject,  with  the  nationals  of  other 
countries  to  the  provisions  of  the  Immigration  Act  and  Regulations.  With  the 
repeal  of  the  Chinese  Immigration  Act,  Chinese  who  are  Canadian  citizens 
are  entitled  to  apply  for  the  admission  of  their  wives  and  unmarried  children 
under  18  years  of  age. 
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Table  1 
Immigration  to  Canada  from  1900  to  1948 


From  Overs 

eas 

From  U.S.A. 

Grand 

British 

U.S.A. 

British 

Totals 

Nat- 

Others 

Totals 

Citi- 

Nat- 

Others 

Totals 

ionals 

zens 

ionals 

Six  months  ended  Jun 

e  30,        1900 

e  30,        1901 

1902 

5,141 
11,813 
17,270 

10,211 
19,349 
23,721 

15,352 
31,162 
40,991 

8.. 543 
17,987 
26,388 

23,895 

Fiscal  year  ended  Jun 

49, 149 

67,. 379 

"                          ' 

1903 
1904 

42, 200 
51,050 

36,  691 
34,110 

78,891 
85.160 

49,473 
40,7.39 

128,364 

"                          ' 

"12,648 

'4.145 

23^946 

125,899 

"                          ' 

1905 

65,967 

36,756 

102, 723 

15,477 

2,263 

22,190 

39,930 

142, 653 

" 

1906 

88,174 

43,094 

131,268 

.33,013 

2,108 

17,675 

52,796 

184,064 

Nine  months  ended  ] 

Mar  31,  1907 

59,272 

30,736 

90,008 

20,479 

1,309 

10,. 369 

32,157 

122,165 

Fiscal  year  ended  Ma 

rch  31,    1908 

126,783 

77,374 

204, 157 

31,411 

2,674 

19,067 

.53,152 

2.57,309 

"                          ' 

1909 

55,463 

31,613 

87,076 

.33,474 

2,894 

17,926 

54, 294 

141,370 

"                          ' 

1910 

63,757 

41,239 

104,996 

65, 190 

3,662 

22, 196 

91,048 

196,044 

"                          ' 

1911 

126,170 

63,463 

189,6.33 

77,353 

5,007 

22,. 524 

104,884 

294,517 

"                          ' 

1912 

141,504 

79,023 

220,527 

91,840 

6,  236 

16,250 

114,  .326 

3.34,853 

"                          ' 

1913 

152,373 

111,050 

263,423 

92,061 

7,. 398 

19,959 

119,418 

382,841 

"                          ' 

1914 

144,513 

132, 835 

277,348 

74, 745 

6,. 374 

8,773 

89,892 

367,240 

"                          ' 

1915 

44,117 

40,893 

85,010 

.34,745 

3.. 541 

3,482 

41,768 

126,778 

"                          ' 

1916 

9,032 

2,568 

11,600 

21,370 

2,796 

1,687 

25,8.53 

37,4.53 

"                          ' 

1917 

9,980 

4,005 

13,985 

43,261 

3,324 

4,558 

51.143 

65,128 

«                          < 

1918 

4,879 

2,881 

7.760 

47,818 

3,444 

6,923 

58, 185 

65,945 

"                          ' 

1919 

10,701 

6,286 

16,987 

28,280 

1,725 

1,950 

31,9.55 

48,942 

«                          ( 

1920 

60, 659 

7,021 

67,680 

36,628 

2,250 

1,8.50 

40,728 

108,408 

"                          ' 

1921 

75,783 

24,635 

100,418 

33,891 

2,768 

1,651 

.38,310 

1.38,728 

le                                 i 

1922 

39,606 

21.048 

60, 654 

18,782 

1,825 

1,063 

21,670 

82,324 

"                                  ' 

1923 

36,360 

14,520 

50,880 

14,095 

1,641 

830 

16,, 566 

67,446 

((                                   ( 

1924 

78,740 

49,299 

128,0.39 

14,928 

1,478 

805 

17,211 

145,250 

"                                  ' 

1925 

54,943 

40,601 

95,544 

13,171 

1,794 

8.53 

15,818 

111,362 

"                                   ' 

1926 

37,569 

39,717 

77,286 

15,442 

2,251 

1,085 

18,778 

96,064 

"                                   * 

1927 

50, 378 

72,586 

122,964 

17,820 

2,  239 

966 

21,025 

143,989 

«                                  1 

1928 

51,552 

75,041 

126,593 

21,260 

2,696 

1,051 

25,007 

151,600 

"                                   ' 

1929 

59,497 

77,666 

137,163 

26.. 539 

3,061 

960 

.30,560 

167,723 

«                                   < 

1930 

64,962 

67,599 

1.32,  .561 

26,751 

3,121 

855 

30,727 

163,288 

"                                   ' 

1931 

28,144 

35,799 

63,943 

20.723 

2,938 

619 

24, 280 

88,223 

i<                                  < 

1932 

7,332 

4,123 

11,455 

12,277 

1,815 

205 

14,297 

25,7.52 

«                                  1 

1933 

3,283 

3,303 

6,586 

11,172 

1,806 

218 

13,196 

19,782 

«                                   ( 

1934 

2,454 

3,709 

6, 163 

6,545 

1,0.32 

163 

7,740 

13,903 

«                                   < 

1935 

2,408 

3,768 

6. 176 

5,104 

769 

87 

5,960 

12,136 

"                                   ' 

1936 

2,264 

3,718 

5,982 

4,. 322 

709 

90 

5,121 

11,103 

"                                   ' 

1937 

2,521 

4,389 

6.910 

4,301 

742 

70 

5,113 

12,023 

"                                   ' 

1938 

3,351 

6,651 

10,002 

4,727 

852 

64 

5,643 

15,645 

«                                   < 

'               1939 

3,831 

7,634 

11,465 

4,685 

917 

61 

5,663 

17,128 

«                                  I 

1940 

3,962 

6,495 

10,457 

4,383 

1,2.34 

131 

5,748 

16,205 

«                                   ( 

1941 

3,428 

625 

4,053 

5,295 

2,064 

84 

7,443 

11,496 

«                                   < 

1942 

2,353 

201 

2,5.54 

5,075 

1,180 

56 

6,311 

8,865 

«                                   ( 

1943 

2,524 

94 

2,618 

3,457 

1,.344 

26 

4,827 

7,445 

"                                   ' 

1944 

4,519 

80 

4,  .599 

3,302 

1,101 

38 

4,441 

9,040 

"                                   ' 

1945 

10,564 

118 

10,682 

3,687 

907 

30 

4,624 

15,306 

«                                   ( 

1946 

21,463 

2, 164 

23,627 

6,051 

1,-3.54 

49 

7,4.54 

31,081 

"                                  ' 

1947 

54,036 

1,.544 

55,580 

9,546 

1,771 

93 

11,410 

66,990 

1948 

47,009 

23,151 

70, 160 

8,027 

820 

187 

9,034 

79,194 
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Table  2 
Immigration  to  Canada  for  the  Period  July  1,  1900,  to  March  31,  1910 


Fiscal  Years 

1900-1 

1901-2 

1902-3 

1903-4 

1904-5 

1905-6 

Nine 
Months 
Ended 
March 
31,1907 

1907-8 

1908-9 

1909-10 

Totals 

English 

9,331 
933 

1,476 
70 

12,783 

1,311 

2,853 

312 

32,087 

2,236 

7,046 

423 

36,003 

3,128 

10,552 

691 

48,847 

3,998 

11,744 

770 

65,135 

5,018 

15,846 

797 

41,156 

3,404 

10,729 

502 

90,380 
6,547 

22,223 
1,032 

37,019 

3,609 

11,810 

463 

40,416 

3.940 

14,706 

728 

413,157 
34,124 

Scottish 

Welsh              

108,985 

5,788 

Totals 

11,810 

17,259 

41,792 

50,374 

65,359 

86,796 

55,791 

120, 182 

52, 901 

59,790 

562,054 

21 
58 
81 
58 
11,137 
2 
14 

35 

48 

78 

204 

10,089 

1 

2 

46 

19 

82 

322 

10,170 

2 

71 

18 

204 

389 

387 

18 

1,103 

2,754 

1,796 

254 

7,127 

7,959 

1,922 

23 
31 
208 
185 
4,045 
5 
179 
92 

76 

50 

563 

180 

21,376 

1 

2,529 

1,884 

53 
4 

79 

171 

10,798 

4 

56 
1,887 

97 

14 

75 

203 

9,757 

557 

2,156 

351 

98 

62 

3 

5,692 

70 

112 

11 

8,557 

46 

113 

46 

13,095 

438 

1,453 

1,383 

104,716 

15 

1 

2 

12 

35 

7 

3,416 

7 

6,046 

24 

281 

45 

2 

1,323 

2,539 

2,759 

98 

7,715 

3,473 

354 

240 

Dutch 

25 

223 

169 

394 
2,124 
10 
1,049 
1,964 
1,903 

545 
6,584 
5,114 
2,042 

1,212 
2,623 

8 
1,212 
3,885 
2,377 
1,053 
7,712 
11,212 
7,601 

495 
6 
2 

669 
2,658 
1,340 

192 
1,636 
4,228 

495 

741 

10 

2 

1,457 

2,637 

1,5.33 

452 
3, 182 
7,118 

271 

3,964 

5,195 

1 

682 

492 

984 

81 

2,765 

4,710 

6 

3 
1,292 

654 
1,048 

161 
1,015 
3,828 

1 
1,734 
1,240 
1,887 
193 
2,066 
3,371 

3 

845 
2,392 
2,985 

191 
3,727 
4,445 

50 

11,366 

French  and  Belgian 

21,215 
18,612 

Greek 

3,220 

43,529 

55,458 

12,691 

5 

5 

2 
38 

2 

52 

11 

101 

5 

190 

57 

8 

745 

1 

270 

1,887 

4,118 

7 

10 
150 
630 
30 

109 

77 

42 

340 

89 

7 

725 

6 

396 

3,152 

3,859 

19 

12 

172 

336 

357 

123 
194 

108 

1,029 

30 

31 

1,033 

2 

431 

1,927 

2,296 

4 

29 

112 

277 

232 

89 
90 

136 
3,374 

70 

1,593 
2 

949 

6,281 

4,073 

48 

61 

195 

732 

489 

133 

278 

73 

2,108 

65 

1 

376 

2 

278 

3,547 

2,082 

31 

32 

129 

189 

236 

94 
159 

7 

3,372 

82 

5 

1,407 

2 

293 

4,564 

3,782 

76 

42 

211 

195 

517 

186 
203 

371 

335 

2 

40 

274 

519 
23 
5 

669 

11,267 

418 

1 
230 

105 

Polish 

162 

7,214 

15 

152 

1,044 

1,750 

23 

14 

30 

464 

37 

68 

551 
2,467 
2,451 

1 

17 

1,066 

17 

73 

438 

5,505 

5,448 

2 

7 

73 

847 

43 

23 

619 

1,955 

4,203 

10 

5 

128 

369 

29 

58 
55 

4,377 

32,329 

34,062 

220 

213 

Swiss 

1,217 

5, 105 

Turkish 

1,987 

U.S.A.  citizens,  via  ocean 

933 

1,079 

Total,  Continental,  etc., 

19,352 

23,732 

37,099 

34,786 

37,364 

44,472 

34,217 

83, 975 

34,175 

45,206 

394,378 

From  the  United  States. 

17,987 

26,388 

49,473 

40,739 

39,930 

52,796 

32, 157 

53,152 

54,294 

91,048 

457,964 

Total  immigration 

49,149 

67,379 

128,364 

125,899 

142,653 

184,064 

122, 165 

257,309 

141,370 

196,044 

1,414,396 
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T.\BLE    3 

Immigration  to  Canada  for  the  Period  April  1,  1910,  to  March  31,  1920 


Fiscal  Years 

1910-11 

1911-12 

1912-13 

1913-14 

1914-15 

1915-16 

1916-17 

1917-18 

1918-19 

1919-20 

Totals 

84,707 
6,877 

29,924 
1,505 

95,107 
8,327 

32,988 
1,699 

108.082 

9,706 

30, 735 

2,019 

102, 122 

9,585 

29,128 

1,787 

30,807 

3,525 

8,346 

598 

5,857 
818 

1,887 
102 

5,174 

958 

2,062 

88 

2,477 

174 

473 

54 

7,954 
336 

1,518 
106 

45, 173 

2,751 

10,997 

682 

487,460 

43,057 

148,058 

8,640 

Scottish 

Welsh               

Totals 

123,013 

138,121 

150,542 

142,622 

43,276 

8,664 

8,282 

3,178 

9,914 

59,603 

687,215 

86 

144 

22 

56 
3 

16 

2 

139 

106 

28,323 

2,651 

5 

1,727 

5.512 

10 

4 

1,506 

88 

5 

3,183 

2,683 

5,537 

1,102 

11,252 

24, 722 

856 

17 

402 

9 

13 

266 

496 

24 

19 

9,793 

58 

1,504 

24,485 

871 

292 

1,647 

2,435 

193 

1,138 

269 

278 

187 

121 

719 

2 

23 
4 

11 

1 

4 

23 

370 

7 

Albanian 

Arabian 

3 

2 

10 

31 

Argentinian 

5 

36 

51 

7,150 

1,149 

"4,048 

1,258 

1 

2 

10 

88 

8 

1,532 

9 

20 

266 

16,285 

1,563 

13 

1,068 

5,278 

60 

184 

21,651 

1,601 

100 
106 

21,875 
1,826 

32 

15 
172 
2 
1 
88 
1 

3 

IS 

1 

126 

2 
34 

19 

35 

2 
48 

370 

920 

95,310 

10,687 

20 

Brazilian 

Bulgarian 

3,295 
6,247 

4,616 
7,445 

1 

544 

2 

14  756 

393 
3 

769 

1 

4.333 

31,867 
18 

Cuban 

Doukhobor 

41 

931 

5 

3 

2,132 

2,041 

2,533 

5,146 

8,359 

437 

24 

1,077 

3 

"'i,'646 
2,094 
4,664 

693 
5,322 
7,590 

765 

108 

1,524 

5 

7 
2,391 
2,755 
4,953 
1,390 
7,387 
16,601 
724 

177 

Dutch 

605 

186 

1 

151 

94 

59 

154 

6,287 
102 

East  Indian 

Egyptian 

15 

459 

1,206 

2,472 

1,147 

3,107 

6,228 

592 

132 

19 

139 
180 
27 
145 

65 
388 
401 

249 

199 

9 

258 
136 
758 
648 

113 

114 

1 

45 

32 

189 

883 

2 
222 

1 
4 

22 

49 

1,178 

44 

1,584 

12 

39 

116 

1,165 

711 

10,358 
13,078 
20, 209 

5,600 
32,585 
66,049 

7,195 
149 

Greek 

Hebrew 

Macedonian 

Maltese 

128 

9 

36 

211 

1,0.36 

39 

20 

9,945 

9 

1,116 

18,623 

798 
231 
1,832 
2,477 
366 
296 
246 
232 
770 

121 
495 

4 

109 

144 
1 

2 
3 

405 

1  213 

Mexican 

3 

25 

Montenegrin 

9 
202 
338 

21 

1,976 

8 

361 

5,201 

326 
145 
788 
916 
220 
755 
209 
79 
33 

41 

389 

18 

34 

255 

18 
3 

8 

4 

40 

167 

15 

232 

177 

6 

11 

42 

3 

15 

47 

1 

1 

98 

1,243 

12 

i2 

1 
4 
25 

145 

9 

303 

332 

1 

76 

30 

9 

5 

20 
315 

59 

Negro 

12 

2,229 

116 

19 

2,177 

13 

511 

6,621 

535 

250 

2,169 

3,213 

50 

197 

270 

124 

469 

203 
455 

138 

2,598 

61 

19 

5,060 

6 

793 

9,805 

628 
205 
1,692 
2,394 
209 
191 
230 
144 
632 

143 
393 

35 

1,199 

13 

2 

i 

22 
512 

IS 
2 
4 

6i 

443 

31 

76 

3 
21 

51 

233 
11 

179 

241 
12 
15 

100 

18 

1 

55 

66 
20 

1  079 

10,349 

350 

91 

New  Zealand 

Persian 

Polish 

29,051 
99 

Portuguese 

Roumanian 

4,314 

Russian 

42 

74 

3 

235 

156 

28 

12 
2 

42 

44 
12 
91 
101 
1 
12 
11 

64  935 

Scandinavian — 

3  821 

1  173 

Norwegian 

9  168 

Swedish 

12,442 
1  058 

Spanish 

2  719 

1  419 

Syrian.  . 

889 

Turkish 

2  097 

U.S.A.  citizens,  via  ocean 
ports 

28 
307 

21 
223 

768 

West  Indian 

3,409 
41 

Others 

Total,  Continental,  etc...  . 
From  the  United  States. . 

66,620 
104,884 

82,406 
114,326 

112,881 
119,418 

134,726 
89,892 

41,734 
41,768 

2,936 
25,853 

5,703 
51,143 

4,582 
58, 185 

7,073 
31,955 

8,077 
40,728 

466,738 
678. 152 

Total  immigration 

294,517 

334,853 

382,841 

367,240 

126,778 

37,453 

65, 128 

65,945 

48,942 

108,408 

1.832.105 
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Table  4 
Immigration  to  Canada  for  the  Period  April  1,  1920,  to  March  31,  1925 


Fiscal  Years 

Totals 

1920-21 

1921-22 

1922-23 

1923-24 

1924-25 

English 

47,687 

6,384 

19,248 

943 

23,225 

3,572 

11,596 

627 

19,188 

3,668 

11,071 

581 

37,030 
9,719 

25,057 
1,113 

26,466 
9,379 

16,174 
1,159 

153,596 

32,722 

Scottish 

83,146 

Welsh 

4,423 

Totals 

74,262 

39,020 

34,508 

72,919 

53,178 

273,887 

63 
6 
8 
4 

85 

90 

26 

1,645 

8 

32 
6 
5 

41 
1 
2 
4 

59 

67 

23 

316 

7 

60 

7 

87 
2 

283 

22 

15 

8 

70 

76 

14 

503 

2 

486 

112 

82 

1,662 

4 

304 

162 

75 

1,300 

4 

1 

69 

3 

1,004 

507 

220 

5,426 

25 

1 

4 

27 

19 

207 

386 

3 

2,435 

1,746 

711 

674 

1 

2,757 

1,149 

40 

3 

51 

7,640 

370 

1,769 

292 

4,255 

364 

6,379 

24 

448 

1,306 

11 

6 

236 

85 

148 

1 

42 

5,346 

50 

5 

4,211 

5,566 

1 

308 

595 

10 

9 

152 

183 

13 

2 

101 
119 
21 

2,084 

1,637 

46 

3 

49 

4,261 

326 

2,215 

237 

4,459 

1,052 

2,349 

8 

501 

1,620 

20 

2 

125 

35 

26 

5,402 

Dutch          

3,683 

130 

17 

12 

1,171 

281 

216 

177 

2,793 

23 

2,074 

30 

369 

136 

1 

112 

1,401 

861 

137 

357 

2,763 

23 

3,880 

18 

532 

89 

274 
332 
178 
209 

8,404 
48 

2,413 

13 

471 

180 

14,747 

2,170 

4,515 

1,272 

22,674 

1,510 

17,095 

93 

2,321 

3,331 

32 

Lettish                                                             

S 

19 

5 

34 

106 

3 

57 

486 

16 

140 

1 

144 

1,042 

40 

1 

4,061 

4 

969 

1,077 

511 

50 
429 
715 
202 
235 
443 
8 
491 
110 

144 

405 

2 

42 

367 

25 

9 

2,707 

42 

1,552 

33 

1 

2,921 

2 

427 

222 

382 
21 

507 

948 
15 

152 
91 
3 
36 
32 
1 
44 

39 

1,288 

107 

18 

2,734 

3 

2,056 

5,411 

1,830 

49 

2,550 

2,138 

3 

680 

210 

29 

26 

96 

309 

9,595 

255 

34 

Polish 

16,634 

9 

759 
321 

541 

31 

480 

442 

6 

187 

123 

3 

89 

67 

1,431 
3,058 

1,355 

27 

2,424 

3,536 

39 

1,585 

286 

27 

832 

134 

6 

37 

5,642 

10,089 

Scandinavian — 

4,619 

178 

6,390 

7,779 

265 

2,839 

1,153 

Turkish 

70 

1,474 

439 

/ 

West  Indies 

110 

24 

37 

252 

Total,  Continental,  etc 

26,156 
38,310 

21,634 
21,670 

16,372 
16,566 

55, 120 
17,211 

42,366 
15,818 

161,648 
109,575 

Total  immigration 

138,728 

82,324 

67,446 

145,250 

111,362 

545,110 
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Table 
Statement  of  Immigration  to  Canada,  by  Origins,  From  Overseas  and 


1925-26 

1926-27 

1927-28 

1928-29 

Racial  Origin 

From 
Over- 
seas 

From 
U.S.A. 

Totals 

From 
Over- 
seas 

From 
U.S.A. 

Totals 

From 
Over- 
seas 

From 
U.S.A. 

Totals 

From 
Over- 
seas 

From 
U.S.A. 

Totals 

English    

19,689 
5,993 

10,295 
1,053 

5,923 

2,125 

2,139 

210 

25,612 
8,118 

12,434 
1,263 

24,890 
9.187 

14,296 
1.411 

6,045 

2,366 

2,432 

226 

30,935 

11,553 

16,728 

1,637 

25,991 
8,756 

14,341 
1,784 

7,291 

2,966 

2,856 

289 

33.282 
11,722 
17,197 
2,073 

30,355 
9,199 

16,137 
3,189 

9,181 

3,767 

3,453 

300 

39,536 

12,966 

19,590 

Welsh 

3,489 

Totals 

37.030 

10,397 

47,427 

49,784 

11.069 

60,853 

50,872 

13,402 

64,274 

58,880 

16,701 

75.581 

1,063 
1,112 
1,180 
1,617 

498 

7,356 

53 

1,072 

1,335 

320 

78 
299 
541 

63 
1,821 
2,318 

22 
800 
620 

98 

1,141 
1,411 
1,721 
1,680 
2,319 
9,674 
75 
1,872 
1,955 
418 

2.080 
2,030 
1.674 
5,180 

548 

12,540 

30 

3,384 

2,628 

568 

69 

225 

568 

88 

2.499 

2,681 

32 

1.255 

693 

101 

2,149 
2,255 
2,242 
5,268 
3,047 
15,221 
62 
4,639 
3.321 
669 

2,171 
3,835 
1,928 
4,765 

868 

12,032 

28 

4,327 

3,134 

614 

78 

284 

537 

112 

3,138 

3,190 

18 

1,330 

757 

134 

2,249 
4,119 
2,465 
4,877 
4,006 
15,222 
46 
5,657 
3,891 
748 

1,222 
3,311 
1,599 
3,651 

745 

12,806 

24 

2,434 

3,297 

490 

79 

351 

741 

100 

3,934 

3,803 

23 

1,419 

874 

156 

1.301 

3,662 

Dutch 

2,340 

Finnish 

French 

3,751 
4,679 

16,609 

Icelandic 

47 

3,853 

4,171 

646 

Totals 

15,606 

6,660 

22, 266 

30,662 

8,211 

38.873 

33.702 

9,578 

43,280 

29,579 

11,480 

41,059 

14 
10 
85 
75 
8 
47 

17 

79 
63 
4 

14 

10 

102 

154 

71 
51 

17 
4 

65 
401 

22 
126 

ià 

129 

85 

2 

17 
4 

78 
530 
107 
128 

30 

6 

44 

606 

7 

249 

3 

902 

714 

3 

1 

9 

153 

67 
2 

5 

13 

33 

7 

53 

759 

74 

251 

3 

907 

727 

28 

1 

17 

409 

8 

282 

1 

990 

846 

1 

52 

92 

736 

3,301 

7 
1 

10 
100 

86 
2 

24 

5 

1 

70 

547 

35 

2 

27 

509 

94 

284 

1 

1,006 
805 

1 

62 

28 

217 

3,587 

2 
33 

i 

2 

41 

427 

1,008 
838 
1 
63 
30 
258 
4,014 

1,085 
721 

2 

7 

1.087 

728 

1,014 

Czech 

851 

1 

60 

92 

340 

4,471 

3 

3,301 

475 

2,084 

1 

60 

842 

4,863 

33 

1 

5 

36 

51 

6 

6,505 

14 

292 

1,127 

9,995 

885 

4,274 

29 

6 

218 

8 

2 

45 

392 

""iès 

18 

4 

6 

77 

1 

2 

■■■'241 
13 

""i99 

4 
38 
169 
66 

8 
10 
20 

2 
23 

2 

62 

92 

385 

4.863 

3 

3.466 

475 

2.102 

1 

64 

848 

4,940 

34 

3 

5 

36 

292 

13 

6 

6,704 

18 

330 

1,296 

10,061 

893 

4,284 

49 

8 

241 

10 

56 

110 

683 

4,296 

4 

3,593 

478 

1,450 

2 

72 
470 

""i96 

19 

56 

112 

655 

4,766 

4 

3,783 

478 

1,469 

53 

92 

Greek                 

806 

Hebrew 

3,848 

1,638 

421 

1,604 

138 
23 

1,776 

421 

1,627 

792 

445 

2,824 

272 

1 

32 

1,064 

446 

2,856 

24 

165 

4,112 

21 

3 
23 
75 

4 

27 

188 

4,187 

21 

4 

77 
1,037 
5,318 

39 

8 

15 

103 

1 

1 

85 
1,052 
5,421 

40 

1 

74 
1,608 
6,242 

18 

3 

18 
106 

1 

77 

Lithuanian 

1,626 

6,348 

Maltese 

19 

6 
53 

ii 

2,535 

3 

265 

925 

4,259 

454 

2,046 

12 

■""209 

7 

"  "  igo 

3 
26 
167 
58 
4 
23 
17 

6 
322 

11 

2.725 

6 

291 

1,092 

4,317 

458 

2,069 

29 

33 

88 

4 

6,733 

7 

237 

948 

10,128 

411 

3,714 

28 

2 
237 

28 

""254 

4 
38 
184 
61 
15 
20 
17 

35 

325 

28 

4 

6,987 

11 

275 

1,132 

10,189 

426 

3,734 

45 

4 

96 

i 

8,269 

12 

284 

908 

15,571 

390 

4,303 

18 

3 

75 

3 

1 

280 

23 

""246 
10 
48 
285 
39 
20 
40 
49 

4 
44 

4 

5 

Negro. 

376 

North  American  Indian 

23 

1 

Polish 

8,515 

22 

332 

1,193 

15,610 

410 

Slovak 

4,343 

67 

7 

134 
17 

22 

156 
17 

82 
4 

31 
2 

113 
6 

119 

Turkish 

7 

Totals 

24,650 

1,721 

26,371 

42,518 

1,745 

44,263 

42.019 

2,027 

44,046 

48,704 

2,379 

51,083 

Grand  totals 

77, 286 

18,778 

96,064 

122,964 

21,025 

143,989 

126,593 

25.007 

151,600 

137, 163 

30,560 

167,723 
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jrom  the  United  States,  for  the  period  April  1,  1925,  to  March  31,  1935 


1929-30 

1930-31 

1931-32 

1932-33 

1933-34 

1934-35 

From 

From 

From 
U.S.A. 

I'rom 

From 
U.S.A. 

From 

From 

U.S.A. 

From 

From 
U.S.A. 

From 

From 
U.S.A. 

Over- 

U.fS.A. 

Totals 

Over- 

Totals 

Over- 

Totals 

Over- 

Totals 

Over- 

Totals 

Over- 

Totals 

32, 278 

9,379 

41,657 

14,662 

7,498 

22,160 

4,275 

4,525 

8,800 

1,940 

4,153 

6,093 

1,375 

2.623 

3,998 

1,380 

2,053 

3,433 

10,159 

3,762 

13,921 

4,233 

2,904 

7,137 

791 

1,716 

2,507 

323 

1,512 

1,835 

283 

905 

1,188 

291 

727 

1,018 

18,640 

3,638 

22,278 

7,872 

2,917 

10,789 

1,843 

1,732 

3,575 

764 

1,747 

2,511 

547 

1,038 

1,585 

472 

734 

1,206 

3,005 

332 

3,337 

817 

231 

1,048 

179 

147 

326 

70 

92 

162 

55 

77 

132 

55 

55 

110 

64,082 

17,111 

81,193 

27,584 

13,550 

41,134 

7,088 

8,120 

15,208 

3,097 

7,504 

10,601 

2,260 

4,643 

6,903 

2,198 

3,569 

5,767 

096 

92 

788 

255 

105 

360 

47 

31 

78 

37 

42 

79 

41 

23 

64 

61 

18 

79 

2,685 

319 

3,004 

820 

184 

1,004 

53 

87 

140 

55 

53 

108 

43 

47 

90 

21 

28 

49 

1,755 

703 

2,458 

344 

444 

788 

33 

236 

269 

33 

226 

259 

27 

137 

164 

44 

104 

148 

4,565 

82 

4,647 

2,297 

57 

2,354 

92 

38 

130 

30 

29 

59 

51 

16 

67 

59 

21 

80 

697 

4,419 

5,116 

347 

4,391 

4,738 

87 

2,734 

2,821 

88 

2,702 

2,790 

74 

1,130 

1,204 

86 

809 

895 

14,281 

3,733 

18,014 

7,724 

2,673 

10,397 

727 

1,532 

2,259 

518 

1,180 

1,698 

401 

755 

1,156 

301 

656 

957 

6 

28 

34 

25 

17 

42 

10 

10 

1 

6 

7 

10 

10 

1 

12 

13 

2,256 

1,149 

3,405 

740 

645 

1,385 

70 

171 

241 

44 

218 

262 

31 

108 

139 

37 

93 

130 

2,918 

736 

3,654 

730 

366 

1,096 

79 

195 

274 

17 

165 

182 

19 

110 

129 

10 

83 

93 

473 

117 

590 

211 

83 

294 

24 

28 

52 

17 

41 

58 

19 

30 

49 

22 

21 

43 

30,332 

11,378 

41,710 

13,493 

8,965 

22,458 

1,212 

5,062 

6,274 

840 

4,662 

5,502 

706 

2,366 

3,072 

642 

1,845 

2,487 

26 

1 
2 
16 

27 

9 

30 

25 
2 

21 

1 

i 

26 
2 
22 

5 

5 

1 

1 

3 

1 
1 

4 

3 

7 

2 

1 

4 

2 
5 

1 

14 

4 

1 

5 

7 

3 

10 

5 

437 

75 

81 

512 
101 

116 
11 

68 
57 

184 

68 

20 

21 

2i 

7 

16 

23 

10 

10 

9 

9 

296 

10 

306 

295 

295 

15 

3 

18 

3 

1 
96 

5 

8 

1 

100 

12 

2 

108 

2 
6 

14 

2 

114 

5 

5 

771 

11 

782 

482 

2 

484 

106 

5 

iii 

155 

155 

434 

7 

14 

448 

7 

58 

225 

8 

233 

69 

9 

78 

65 

72 

52 

7 

59 

77 

4 

81 

58 

80 

80 

47 

47 

62 

63 

33 

33 

33 

33 

117 

2 

119 

63 

2 

65 

6 

1 

7 

1 

2 

2 

4 

2 

2 

634 

48 

682 

388 

48 

436 

20 

43 

63 

37 

32 

69 

34 

26 

60 

35 

17 

52 

3,544 

620 

4,164 

2,908 

513 

3,421 

202 

447 

649 

346 

426 

772 

599 

344 

943 

335 

289 

624 

1,277 

236 

1,513 

1,007 

228 

1,235 

414 

166 

580 

255 

142 

397 

267 

i09 

376 

325 

56 

381 

194 

194 

204 

1 

205 

195 

195 

115 

115 

104 

1 

105 

93 

93 

921 

35 

956 

364 

27 

391 

57 

9 

66 

56 

11 

67 

63 

3 

66 

120 

2 

122 

70 

8 
22 

78 
986 

28 
466 

1 
11 

29 

477 

4 

45 

2 
5 

6 
50 

""57 

4 

6 

4 
63 

4 
37 

2 

4 
39 

964 

37 

5 

42 

5,688 

99 

5,787 

2,401 

71 

2,472 

397 

41 

438 

364 

20 

384 

509 

18 

527 

362 

20 

382 

40 

1 

41 

13 

6 

19 

5 

1 

5 
1 

2 

4 

6 

2 
■■■251 

2 

23 

446 

3 

2 

120 

"158 

3 
2 

278 



23 

■  "is 

1 
83 

1 
98 

3 
9 

''60 

3 

69 

195 

19 

57 

76 

5 

16 

21 

22 

22 

8 

8 

34 

34 

20 

20 

8 

8 

6 

6 

1 

'■'227 

1 
6,837 

2 
3,997 

■"22e 

2 
4,223 

1 
360 

"    "99 

1 
459 

6,610 

554 

103 

657 

374 

50 

424 

406 

40 

446 

13 

11 

24 

5 

10 

15 

2 

2 

4 

1 

6 

7 

2 

4 

6 

2 

3 

5 

383 

62 

445 

179 

44 

223 

22 

15 

37 

26 

11 

37 

27 

7 

34 

52 

5 

57 

765 

173 

938 

879 

97 

976 

74 

32 

106 

62 

35 

97 

61 

16 

77 

60 

25 

85 

11,291 

41 

11,332 

6,413 

78 

6,491 

502 

38 

540 

414 

47 

461 

421 

8 

429 

586 

15 

601 

375 

29 

404 

140 

18 

158 

31 

16 

47 

26 

18 

44 

37 

10 

47 

26 

3 

29 

2,879 

46 

2,925 

1,957 

32 

1,989 

337 

9 

346 

252 

8 

260 

395 

6 

401 

595 

12 

007 

26 

37 

63 

8 

26 

34 

9 

11 

20 

7 

16 

23 

7 

6 

13 

7 

7 

14 

4 
51 

4 
112 

1 
54 

1 
22 

2 

76 

2 
15 

'"16 

2 
31 

'""i9 

1 
26 

1 
45 

4 
14 

""26 

4 
40 

61 

13 

7 

20 

6 

1 

/ 

7 

7 

1 

1 

2 

2 

2 

1 

1 

38,147 

2,238 

40,385 

22,866 

1,765 

24,631 

3,155 

1,115 

4,270 

2,649 

1,030 

3,679 

3,197 

731 

3,928 

3,336 

546 

3,882 

132,561 

30,727 

163,288 

63,943 

24,280 

88,223 

11,455 

14,297 

25,752 

6,586 

13,196 

19,782 

6,163 

7,740 

13, 903 

6,176 

5,960 

12,136 
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Table 
Immigration  to  Canada,  by  Origins,  via  Ocean  Ports  and  from  the 


1935-36 

1936-37 

1937-38 

1938-39 

1939-40 

Racial  Origin 

From 
Over- 
seas 

From 
U.SJV. 

Totals 

From 
Over- 
seas 

From 
U.S.A. 

Totals 

From 
Over- 
seas 

From 
U.S.A. 

Totals 

From 
Over- 
seas 

From 

U.S.A. 

Totals 

From 
Over- 
seas 

From 
U.S.A. 

Totals 

1,286 

249 

484 

30 

1,744 

626 

677 

56 

3,030 

875 

1,161 

86 

1,445 

262 

519 

38 

1,738 

617 

639 

69 

3,183 
879 

1,158 
107 

1,949 

364 

604 

55 

1,870 
686 
737 

48 

3,819 

1,050 

1,341 

103 

2,247 

387 

665 

74 

1,824 

726 

707 

60 

4,071 

1,113 

1,372 

134 

2,489 

375 

643 

59 

1,878 

710 

702 

75 

4,367 

1,085 

1,345 

Welsh 

134 

Totals 

2,049 

3,103 

5,152 

2,264 

3,063 

5,327 

2,972 

3,341 

6,313 

3,373 

3,317 

6,690 

3,566 

3,365 

6,931 

72 
21 

111 
43 
95 

209 

6 

31 

26 

32 

9 
33 

97 

24 

724 

471 

6 

94 
89 
18 

81 

54 
208 

67 
819 
680 

12 
125 
115 

50 

93 
22 
90 
49 
135 
367 

■■■■25 
16 
49 

13 

44 

102 

16 

711 

529 

2 

74 

73 

16 

106 
66 

192 
65 

846 

896 
2 
99 
89 
65 

123 
40 

119 
79 

134 

523 
3 

27 
47 
87 

22 

43 

113 

14 

774 

571 

5 

91 

95 

18 

145 

83 

232 

93 

908 

1,094 

8 

118 

142 

105 

187 
49 

237 
58 

138 

586 

■■"21 
15 
75 

15 
34 

139 

14 

860 

507 

8 

84 

90 

22 

202 
83 

376 
72 

998 

1,093 

8 

105 

105 
97 

100 
71 

264 
57 

152 
1,021 

""40 
13 
49 

23 
39 
147 
20 
794 
510 
4 

89 
80 
32 

123 

110 

Dutch 

411 

77 

946 

1,531 

4 

129 

93 

81 

Totals 

646 

1,565 

2,211 

846 

1,580 

2,426 

1,182 

1,746 

2,928 

1,366 

1,773 

3,139 

1,767 

1,738 

3,505 

1 

2 

1 
6 
2 

1 
2 
5 

7 
24 

4 

4 

8 
4 
4 
5 
28 

1 

3 

6 
2 

9 
4 
7 
11 
30 

10 
4 
5 
2 

29 

2 

1 
10 

10 
6 
6 

12 
29 

4 

4 

4 

1 

22 

\ 

18 

1 

240 

134 

1 

13 

5 

75 

391 

299 

103 

106 

2 

42 

328 

4 

6 

1 
13 

1 

4 

'■"20 

228 

58 

3 

3 

10 
11 

1 

4 

14 

19 

1 

240 

138 

1 

13 

5 

95 

619 

357 

103 

109 

5 

52 

339 

5 

6 

2 
332 

15 

1 
9 

3 

341 

15 

Croatian 

157 
106 

i 

157 
107 

277 
188 

4 
3 

281 
191 

265 

169 

1 

14 

12 

127 

621 

365 

48 

250 

4 

39 
532 
1 
2 
8 
9 
7 

3 

4 

■"10 
269 
58 

3 

6 

22 
5 

■■■24 
13 

268 

173 

1 

14 

12 

137 

890 

423 

46 

253 

4 

45 

554 

6 

2 

8 

9 

31 

13 

106 
290 

2 
3 

108 

293 

20 
2 

53 
655 
341 

83 

106 

3 

22 
314 

1 

■"ig 

225 
49 

3 

3 

22 

21 
2 

72 
880 
390 

83 

109 

3 

25 
336 

14 

2 

115 

317 

408 

139 

116 

11 

37 

622 

2 

1 

2 

3 

9 

2 

615 

1 

77 

120 

1,356 

83 

1,249 

14 

3 

15 

1 

i 

11 

267 
69 

9 

6 

24 

"    "17 

11 

1 
46 

2 
11 
22 
13 

4 
13 

2 

8 

14 

3 

126 

584 

477 

139 

125 

11 

43 

646 

2 

1 

2 

3 

26 

11 
3 

661 
3 

88 

142 

1,369 

87 

1,262 

16 

3 

23 

1 

11 

3 

115 

1,321 

186 

36 

55 

3 

49 

329 

1 

10 

302 

64 

6 

2 

5 

37 

11 

4 

Greek 

125 

1,623 

Italian 

250 

36 

Jugo-Slavian 

Lettish 

61 
5 

54 

366 

1 

1 

52 

7 

i 

297 

1 

20 

134 

1,509 

17 

206 

9 

■■■22 
4 

■■"si 

3 

8 
47 
16 

4 

22 
10 

1 
15 

52 

3 

20 
2 

23 
2 

5 

i 

432 
2 

65 

79 
855 

35 
520 

10 

17 

2 

'""35 

2 

19 
15 
3 

11 
1 
5 

22 

2 

1 

467 

2 

67 

98 

870 

38 

527 

21 

1 

24 

1 

29 

North  American 

4 

1 

Polish 

362 

4 

33 

84 

418 

29 

432 

6 

42 
3 
4 

13 

8 
...... 

5 

404 

7 

37 
97 

426 
29 

443 
11 

586 

1 

102 

134 

1,837 

70 

1,450 

6 

68 
2 
2 

14 

19 
5 

19 
4 

654 
3 

104 

148 

1,856 

75 

1,469 

10 

348 

4 

28 

181 

Ruthenian 

1,525 

Serbian 

21 

Slovak 

228 

19 

1 

Syrian 

26 

10 

36 

19 
1 

18 

10 

28 

14 

29 

Turkish 

Totals 

3,287 

453 

3,740 

3,800 

470 

4,270 

5,848 

556 

6,404 

6,726 

573 

7,299 

5,124 

645 

5,769 

Grand  Totals 

5,982 

5,121 

11,103 

6,910 

5,113 

12,023 

10.002 

5,643 

15,645 

11,465 

5,663 

17, 128 

10,457 

5,748 

16,205 
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6 

United  States,  jor  the  Period  April  1,  1935,  to  March  31,  1945 


1940-41 

1941-42 

1942-43 

1943-44 

1944-45 

From 

From 

From 

From 

From 

Over- 

From 

Totals 

Over- 

From 

Totals 

Over- 

From 

Totals 

Over- 

From 

Totals 

Over- 

From 

Totals 

seas 

U.S.A. 

seas 

U.S.A. 

-seas 

U.S.A. 

seas 

U.S.A. 

seas 

U.S.A. 

2,408 

2,841 

5,249 

1,852 

2,234 

4,086 

1,992 

1,703 

3,695 

3,470 

1,491 

4,961 

8,178 

1,574 

9,752 

235 

953 

1,188 

122 

926 

1,048 

170 

592 

762 

352 

610 

962 

652 

540 

1,192 

406 

1,013 

1,419 

179 

888 

1,067 

230 

718 

948 

411 

580 

991 

989 

549 

1,538 

55 

91 

146 

29 

88 

117 

26 

62 

88 

45 

43 

88 

124 

48 

172 

3,104 

4,898 

8,002 

2,182 

4,136 

6,318 

2,418 

3,075 

5,493 

4,278 

2,724 

7,002 

9,943 

2,711 

12,654 

30 

20 

50 

10 

17 

27 

11 

11 

6 

9 

15 

13 

8 

21 

22 

63 

85 

4 

42 

46 

3 

22 

25 

9 

28 

37 

12 

36 

48 

51 

187 

238 

11 

192 

203 

10 

136 

146 

8 

123 

131 

28 

131 

159 

2 

30 

32 

1 

18 

19 

22 

22 

15 

15 

2 

10 

12 

129 

849 

978 

104 

632 

736 

69 

580 

649 

149 

586 

735 

305 

653 

958 

39 

359 

398 

23 

371 

394 

15 

256 

271 

11 

302 

313 

55 

312 

367 

4 

4 

5 

5 

1 

4 

5 

1 

4 

5 

1 

6 

7 

21 

79 

100 

14 

96 

110 

19 

84 

103 

12 

51 

63 

13 

55 

68 

6 

117 

123 

1 

72 

73 

6 

53 

59 

3 

53 

56 

6 

91 

97 

12 

42 

54 

15 

36 

51 

3 

18 

21 

4 

10 

14 

9 

13 

22 

312 

1,750 

2,062 

183 

1,481 

1,664 

126 

1,186 

1,312 

203 

1,181 

1,384 

444 

1,315 

1,759 

2 

3 

12 

5 

15 

........ 

i 

4 

6 

5 

6 

2 

7 

2 

7 

1 

1 

2 

3 

3 

3 

ii 

11 

4 

1 

' 

2 

2 

2 

2 

2 

7 

6 

13 

3 

3 

1 

2 

3 

2 

3 

5 

1 

1 

49 

18 

67 

17 

10 

27 

6 

2 

8 

8 

4 

12 

18 

9 

27 

6 

6 

1 

3 

1 

3 
1 

1 

1 

1 

2 

2 

2 

2 

26 

20 

46 

3 

27 

30 

1 

14 

15 

1 

ii 

12 

3 

15 

IS 

284 

342 

626 

111 

277 

388 

31 

239 

270 

56 

182 

238 

93 

237 

330 

43 

85 

128 

1 

66 

67 

43 

43 

3 

81 

84 

26 

51 

77 

44 

1 
6 

45 

7 

1 

5 

1 
5 

1 
3 

1 
3 

1 

6 

é 

1 

10 

11 

1 

6 

7 

2 

2 

1 

2 

3 

1 

1 

1 

1 

2 

6 

8 

14 

4 

4 

1 

4 

5 

4 

5 

9 

3 

7 

10 

35 

21 
4 

56 
4 

4 
1 

29 
2 

33 
1 
2 

27 
1 
1 

27 
1 
1 

3 

1 
1 

26 

29 
1 
1 

19 

1 
1 

24 

43 
1 
1 

2 

30 

2 
75 

1 
6 

24 

1 
29 

45 

13 

31 

44 

5 

53 

58 

23 

42 

65 

16 

16 

15 

15 

6 

6 

i 

16 
63 

16 
1 

70 

2 

21 

23 

25 

100 

125 

5 

102 

107 

5 

71 

76 

43 

76 

119 

4 

2 

6 

5 

4 

9 

3 

2 

5 

3 

3 

6 

2 

S 

6 

4 

10 

2 

5 

7 

3 

3 

3 

8 

11 

2 

4 

6 

9 

31 

40 

11 

35 

46 

6 

22 

28 

4 

19 

23 

9 

42 

51 

3 

19 

22 

19 

19 

15 

15 

30 

30 

14 

17 

31 

/ 

5 

12 

9 

9 

5 

5 

4 

4 

1 

3 

4 

5 

23 

28 

2 

20 

22 

4 

19 

23 

1 

21 

22 

/ 

7 

19 

14 

33 

5 

7 

12 

2 

5 

S 

2 

10 

12 

3 

15 

2 

2 

4 

2 

6 

5 

2 

t 

2 

1 

3 

6 

4 

10 

1 

16 

17 

2 

9 

i 

13 

13 
1 

1 

19 

20 

7 

15 

22 

637 

795 

1,432 

189 

694 

883 

74 

566 

640 

118 

536 

654 

295 

598 

893 

4,053 

7,443 

11,496 

2,554 

6,311 

8,865 

2,618 

4,827 

7,445 

4,599 

4,441 

9,040 

10,682 

4,624 

15,306 
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Table  7 

Immigration  to  Canada,  by  Origins,  from  Overseas  and  jrom  the  United  States 
for  the  Period  April  1,  1945,  to  March  31,  1948 


1945-46 

1946-47 

1947-48 

Racial  Origin 

From 
Over- 
seas 

From 
U.S.A. 

Totals 

From 
Over- 
seas 

From 
U.S.A. 

Totals 

From 
Over- 
seas 

From 
U.S.A. 

Totals 

15,781 

1,410 

2,642 

329 

2,416 
936 
934 
102 

18,197 

2,346 

3,576 

431 

35,596 
3,073 

8,166 
1,141 

3,767 

1,441 

1,556 

103 

39,363 
4,514 
9,722 
1,244 

31,209 
3,460 
9,107 
1,012 

2,939 

1,028 

1,016 

93 

34  148 

4,488 
10  123 

Welsh     

1  105 

Totals 

20, 162 

4,388 

24,550 

47,976 

6,867 

54,843 

44,788 

5,076 

49,864 

33 

34 

97 

6 

571 

234 

3 

125 

27 

18 

28 

57 
235 

20 
936 
580 

12 
124 
110 

37 

61 

91 
332 

26 

1,507 

814 

15 
249 
137 

55 

766 

83 

2,365 

31 

1,615 

338 
14 

235 
88 
70 

31 

80 
298 

50 
1,420 
861 
7 
176 
154 

40 

797 

163 

2,663 

81 

3,035 

1,199 

21 

411 

242 

110 

1,034 

286 

4,264 

66 

630 

530 

8 

219 

81 

222 

9 

74 
286 

27 
959 
842 
4 
134 
172 

32 

1  043 

360 

Dutch          

4,550 
93 

1  589 

1  372 

12 

353 

253 

254 

Totals 

1,148 

2,139 

3,287 

5,605 

3,117 

8,722 

7,340 

2,539 

9,879 

4 

4 

5 

1 

5 

14 

13 

24 

5 

1 
2 
15 
3 
1 

2 



3 
10 

3 
10 

1 

6 

20 

1 

1 

13 

11 

1 

7 

1 

5 

176 

1 

7 

9 

60 

605 

142 

1 

17 

8 

23 

64 

16 

2 

1 

110 

11 

4 

336 

34 

1 
17 
3 

14 
28 
4 
7 
1 

11 

196 

1 

S 

10 

109 

1,205 

301 

3 

36 

10 

35 

138 

16 

2 

1 

153 

37 

5 

499 

44 

7 

29 

16 

1 

25 

1 
43 

2 
12 

3 
55 

6 
20 

84 
2S5 
2 
130 
572 
S40 
3,922 
204 

9 
24 

93 

Czech 

309 

2 

1 

8 

32 

1,345 

58 

1 
9 

55 

1,713 

183 

1 
1 

49 
600 
159 
2 
19 
2 
12 
74 

37 
5 

50 

532 

170 

3 

28 
2 
19 
61 
11 
1 

167 

1 

23 

368 

125 

577 

890 

4,454 

374 

3 

10 
1 
4 

38 
5 
3 

18 

28 
1 
9 

87 
6 
5 
3 
127 

20 

1 

623 

16 

220 

897 

1,992 

191 

27 

2 

10 

85 

1 

2 

4,269 

27 

248 

Lettish 

899 

5 
49 
1 
2 
3 

52 
20 

2,011 

252 

Maltese  

38 

3 

10 

75 

43 

26 

1 

163 

10 

111 

19 

196 

20 

1 
528 

12 

2 

Polish 

95 
4 

117 
11 

4,386 

Portuguese 

38 

IMMIGRATION  BRANCH 

Table  7 — Cone. 


255 


Immigration  to  Canada,  by  Origins,  jrom  Overseas  and  from  the  United  States 
for  the  Period  April  1,  194-5,  to  March  31,  1948 — Cone. 


1945-46 

1946-47 

1947-48 

Racial  Origin 

From 
Over- 
seas 

From 
U.S.A. 

Totals 

From 
Over- 
seas 

From 
U.S.A. 

Totals 

From 
Over- 
seas 

From 
U.S.A. 

Totals 

5 
59 
18 

1 

4 
28 

5 
14 

4 

15 
53 
30 

4 
13 

3 

3 
11 

1 

20 
112 
48 

5 
17 
31 

8 
25 

5 

21 

145 

103 

5 

5 

37 

7 

9 

2 

26 
64 
49 
14 
15 

6 
12 
26 

1 

47 

209 

152 

19 

20 

43 

19 

35 

3 

45 
389 
3,386 
111 
193 
27 
28 
27 
2 

20 
53 
40 

6 
24 

3 
19 
22 

65 

442 

3  426 

117 

217 

30 

Spanish  American 

47 
49 

Turkish 

2 

Totals 

2,317 

927 

3,244 

1,999 

1,426 

3,425 

18,032 

1,419 

19,451 

Grand  Tot\ls 

23,627 

7,454 

31,081 

55,580 

11,410 

66,990 

70, 160 

9,034 

79  194 
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Table 
Immigration  from  Overseas,  showing  Country  of  Birth 


Country  of  Birth 

Totals 

J 

B 
< 

c 

< 

B 

E 
< 

c 

03 

PQ 

§ 

ë 

PQ 

"S 

c 

1 

CO 

1 

G 

5 

c 
.2 

"S 

p 

G 

1 

o 

c 
.2 

s 
S 

Q 

3 

Q 

c 
■2 
-3 

c 
si 

i 

127 

24 

5 

2 

29 

378 

240 

19 

66 

1,125 

35 

39 

17 

68 

12 

18 

134 

12 

668 

7 

270 

28 

1 

29 

1,248 

28,495 

558 

74 

513 

662 

789 

36 

7 

3,408 

8 

15 

291 

6 

653 

6 

1,396 

146 

117 

23 

489 

885 

81 

1,952 

87 
7 

3 

20 
2 

3 

3 
1 

4 

1 

18 
281 

1 
14 
34 

15 
28 

7 

31 

3 
42 

2 
2 

6 

13 

1 
8 



1 

2 
3 

2 

1 
2 

999 

1 

8 

7 

12 

6 

26 
3 
11 
73 
3 

1 
1 

6 

7 
1 
6 
9 
1 

5 

Central  America,  N.E.S     

Chili                         

China                  

3 

1 

19 

6 

230 

1 
2 
2 

3 

1 
1 

2 

16 

615 

22 

11 

75 

26,340 

1 

2 

24 
15 

2 

1,147 

394 

Eire 

1 

179 

10 

14 

29 



1 

.541 

f, 

8 

1 
2 

1 
2 

1 

1 

3 
51 

1 

11 
5 
6 
5 
8 
1 

4 
2 
1 

3 

Holland 

2 
1 

2 

1 

3,369 

1 

4 

1 

382 
2 
70 
3 
59 
17 

45 

1,278 
5 

72 
1 

42 
1 

20 
3 

4 

1 

128 

1 

2 

1 
1 

1 

Italy 

1 

82 

2 

1 

67 

1 

1 
4 

Lithuania 

2 
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8 

by  Racial  Origin,  for  the  Fiscal  Year  ended  March  31,  1948 


.a 
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.S 

E 
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1 

2 
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1 

1 

2 
3 

2 

1 

3 
1 

75 

3 

92 

2 
2 

2 

. . . . 

1 

5 

6 

14 

29 

2 

20 

32 

52 

1 

8 

4 

3 
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2 
4 

5 

1 
3 
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5 

2 

1 

2 
1 

1 

1 

9 

2 

2 

1 

2 

2 

1 

1 

7 

1 

4 

4 

169 

3 

1 

2 

1 

1 

2 

7 

1 

3 

21 
2 

2 

19 

7 

9 

S 

19 

173 

4 

1 

3 

2 

1 

261 

1 

3 

1 

49 

28 

10 

2 

3 

657 

1 

2 

5 

1 

1 

27 

1 

2 

6 
1 

3 
2 

1 
9 

7 

2 
13 
3 
2 

42 

4 

2 

38 

3 

14 

3 

4 

1 

2 

fiS 

390 
2 

1 

126 

2 

784 

36 

236 

4 

3 
1 

34 
93 

1 

4 

79 

4 

5 

9 

29 

1 

6 

11 

5 

3 

11 

3 

1 

1 

2 

2 

1 

2 

135 

147 

1 

3 

1 

8 

2 

2 

1 
2 
7 
3 

3 

1 

1 

1 

2 

2 

1 

125 

5 

2 

23 

3 

1 

1 
2 

50 

21 
15 

202 

7 

•• 

6 
4 

1 
2 

108 

6 

828 

26 

9 

10 

51 

3 

1,880 

6 

24724—17 
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Table 

Immigration  from  Overseas,  showing  Country  of  Birth 


Country  of  Birtli 

Totals 

g 

03 
X! 

< 

c 
IS 

g 

< 

'c 
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S 
< 

s 
.2 
S 

a 
o 

m 

S 

8 

"3 
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.S 
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0) 
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"5 
E 

Q 

3 

Q 

B 

OJ 

■-5 

C 
1 

c 
.S 
'S 
o 

1 

27 

24 

2,924 

218 

193 

39 

1 

4 

16 

6 

9.174 

8 

267 

1,446 

S 

S,  555 

8 

31 

2] 

55 

208 

27 

49 

41 

59 

225 

1 

3 

1,17! 

55 

17 

61 

3 

Malta 

3 

6 

2,468 

156 

1 

319 

19 

2 

55 
35 

17 

New  Zealand 

2 

Palestine 

2 

2 

Persia 

1 

2 
2 
2 

Peru 

2 

4 

Poland 

5 

1 
2 

9 

35 

5 

1 

1 

4 

1 
135 

2 

2 

8 

681 

?n 

1 

2S0 
3 

7 

14 

1 

1 

8,025 

S 

2 

2 
4 

1 

S 
3 

2 

2 

Trinidad 

18 
4 

1 

5 

Turkey 

2 

26 
2 

United  States 

2 

117 

15 

44 

2 

Venezuela 

1 

333 

22 

1 
35 

2 
23 
3 

1 
2 

Wales 

17 
2 

782 

West  Indios  (British),  N.E.S.     .           .     . 

West  Indies  (  Not  British) 

5 

Others 

8 

Totals 

70, 160 

5 

1 

5 

1,034 

14 

31,209 

3,460 

9,107 

1,012 

13 

24 

84 

285 

2 

4,264 

130 

57? 
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8— Co7?c. 
by  Racial  Origin,  for  the  Fiscal  Year  ended  March  31,  1948 — Cone. 
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14 
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1 

166 

135 

4 

4 

6 

3,924 

2 

2 

39 

3,045 

4 
2 

2 

5 
63 

38 

2 
259 

36 
131 

2 

43 

33 

2 

9 

2 

2 

45 

13 

8 

2 

22 

1 

3 

3 

1 

15 

1 

52 

6 

14 

3 

2 

1 

179 

22 

2 

12 

30 

5 
4 

3 

2 

1 
6 
14 

1 

3 
4 
1 

6 

18 
2 

7 

5 

4 

1 

11 

2 

2 

1 
3 
4 

27 

1 

3 
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2 

5 

2 

1 

2 

1 

1 

W 

85 

1 

2 

66 

630 

530 

840 

3,922 

204 

220 

897 

1,992 

191 

27 

2 

4,269 

27 

45 

389 

3,386 

286 

8 

219 

81 
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193 

27 

28 

222 

27 

2 

24724— 17J 


260 


DEPARTMENT  OF  MINES  AND  RESOURCES 


00 


c 
^ 


fe, 


.g 

Si 


o 

"S 
o 


SSIAVg   1 

:-:::: 

qsiuBdg  1 
-l^AOïs 

::::-:: 

- 

:::-:: 

:::::-: 

ijsipaAig 

:- 

:-:::: 

oipuB[aoi 

qSTUBQ 



■yi 

.c<i    .    ■    .    ■ 

::;;::; 

- 

.      .      .      .U5      ■ 

:  :  :  :- 

UFiuaq^n'jj 

uBissny 

uEiuBuino^j 

.      .      .      .(M      .      . 

■  ai 

—  :  :  :  : 

-H-T 

:  :  :  -  : 

m    ■ 

asanSn^joj 

:::::"" 

^PHOJ  1       ;  :  :      :  :  ;  :  :      [  \  ]  [  \  \  ]      :::::::::;:■:;•::•• 

uBipuj  -iny  ^%JO^ 

ojgajsj 

....... 

••* 

::-::: 

:-  : 

OBOtxajç 

asa}[BH 

:::::"■ 

:""  : 

jbA8«j\[ 

.      .      .-.«j.      . 

lO     • 

uBiuBnqii'7 

[■^ 

qsi^^aq 

:" 

::::::"• 

UBIABlg-oSnf 

•  — 

.  .  .^  .  . 

"5     ■ 

asauBdBf 



UBI]B}J 

•  i^ 

.      .CM       .      .      .      . 

Majqajj 

.      .      •        O      ■— 1 

•  ■^ 

•  '»'  ■■«•  •  ■ 

•  œ    . 

:"§  :      : 

.      -      .^      . 

._,   .  .„_„ 

îfaajo 

■ 

:  :  :?5  :  : 

UBUIjaQ 


i]Ouajj[ 


l)SIUUl  j 


UBIUOipSJJ   I 


UBipuj  JSBQJ 


qojna 


qaazQ 


U'Bl}'BOJ3 


asamqQ 


uBiaBSing 


qsia^VV 


qsjMODS 


I      - 


qsiaj 


qsilSua 


■"Ofleo^^     -co     -^^eo»o 


S 


uBimaqog 


uBiâjag 


uBjuauijy 


uBiqBjy 


siB^ox 


o  C<1  OO        «-1         (M  C<1  »0         ^^  CM  CO  C<l 


*CM-<*»QO^hO^-CS?0»OCOOOCOC« 


■»pa 


'.S'a  'S'-'  s  â'-- 

•< -i; -f;  <; -<  ô  33 


:  ^  ^  §  -_  g  >,  : 
«"3  2 '5  =  3  s  "H 


oq 


■5iâlf5|j|i?.^i|iag|.ig:2sll|Ji:.||t> 


IMMIGRATION  BRANCH 


261 


■O 

■-0 

Sî    1 

'~ 

S 

IS3 

"^ 

s 

12 

CO 

|CO 

-' 

■* 

IS 

-' 

•^ 

|o 

IM 

s 

C<l 

ÇO 

2 

s 

1  "* 

— 

§ 

1  1^ 

00 

S 

1  ° 

s 

N 

1  « 

m 

05 

la 

oa 

"  1  " 

t^ 

00 

1  1^- 

00 

Oi 

^ 

o 

o 

^^ 

5 

'- 

1  " 

•O 

■» 

1  ^ 

IM 

o 

1  s 

CO 

2 

1  2 

1  °^ 

2 

1  iS 

(M 

1  " 

c3 

g 

<M 

5 

ooo 

CO 

i 

S 

r-.œ 

IS 

(M 

coo 

S 

^     1    (M 

" 

^ 

" 

o 

ca 

i 

2 

IÏ5 

CO 

|« 

IS; 

« 

'"' 

i 

1    CD 

;:; 

IS 

t- 

1» 

'- 

|-^ 

'- 

|CO 

CO  (M 

IS 

(M 

ê5 

O 

CO 

o 

trim 

(M 

CM 

o 

■* 

S"" 

O 

c<< 

2 

12 

eo 

|o 

c^ 

n 

'- 

1" 

C,_„                  OOr-CON"                                  ft'^ 

o 

J3 

ffl 
u 

'c 

T 

-0 
B 

i 

> 

l 
o 

3 

a 

g 
'S 
g 

le 

1 

1 

2 

1 

O 

g 
1 

o 

s 

-a 

B 
C3 

;« 

a; 

— 

a 

H 

1 
<u 

E 

:: 
o 

C 
~ 

ce 

T3 
B 

.2 
ce 

T3 

IS 

3 

CL 

_c 

ce 

X 
a. 

J3 

C/: 

Xi 

■B 
é 

M 

c 

0; 

O 

262 


DEPARTMENT  OF  MINES  AND  RESOURCES 


Table 

Origin,  Sex,  Occupation  and  Destination  of  Immigrant  Arnvals 


Sex 

Totals 

Trade  or 

18  Years 
and 
Over 

Under 

18 
Years 

Farming  Class 

Unskilled  and 

semi-skilled 

Workers 

SkUled  Workers 

Racial  Origin 

fi 

I 

c 

£ 
fi 

i 
'I 

1 

r. 

ci 

1 

5 

5 
1 
5 
1,034 
14 

31,209 

3,460 

9,107 

1,012 

13 

24 

84 

285 

2 

4.264 

130 

572 

66 

630 

530 

S40 

3,922 

204 

220 

897 

1,992 

191 

27 

2 

10 

85 

1 

2 

4,209 

27 

45 

389 

3,386 

286 

8 

219 

81 
111 
193 

27 

28 
222 

27 
2 

2 

2 

1 

1 

5 

384 

6 

12,336 

1,215 

3,674 

402 

6 

19 

24 

134 

333 

6 

12,468 

1,767 

3,6R5 

430 

3 

1 

46 

100 

1 

1,147 

111 

280 

21 

207 

154 

228 

1.594 

80 

96 

576 

1,421 

72 

18 

173 
2 

3,306 

231 

869 

101 

2 

2 

5 

23 

144 

3,099 

247 

879 

79 

2 

2 

9 

28 

1 

748 

11 

9 

71 

45 

77 

467 

14 

4 

18 

53 

16 

2 

256 

1,512 

250 

332 

56 

170 
2 

707 
47 

134 
20 

253 

17 

17 

10 

30 

1 

5,440 

648 

1,810 

175 

1 

29 
3 

2.022 

145 

550 

69 

1 

12 

1 

British— 

626 
48 

136 
30 

2,102 

471 

640 

64 

1 

1.144 
176 
415 

47 

570 
66 

192 
15 

1,542 

81 

Scottish 

371 

Welsh     

41 

1 

9 
34 

3 
24 

8 
12 

30 

16 

2 
5 

4 

5 
20 

1 
56 

4 
26 

46 
49 
23 

893 
33 
30 
41 

122 
25 
6 

5 
14 

50 

4 

Czech 

8 

1 

Dutch            

1,531 

10 

266 

32 

278 

292 

423 

1,258 

96 

115 

280 

450 

91 

4 

2 

4 

33 

1 

1,217 
10 
24 
182 

738 

95 
5 

67 
29 
20 
129 
19 
18 
68 
17 
1 

838 

9 

15 

4 

74 

39 

112 

603 

14 

5 

23 

08 

12 

3 

983 
4 
22 
4 
37 
60 
48 
112 

8 
14 
90 
15 

4 

1 
2 

629 

17 
5 

27 

56 
9 

55 
4 
2 

1 

1.280 

1 
12 

2 
37 
39 

5 
48 

3 

12 
69 
2 

51 
86 

179 

5 

42 

13 

57 

193 

1" 

47 

409 

943 

21 

6 

74 
2 
5 
3 
18 
26 
30 
62 
14 
3 

12 
4 
1 

91 

4 
3 
12 
11 
9 
84 
5 
2 
2 
5 

1 

31 

26 

2 

30 

31 

13 

610 

9 

20 

42 

47 

11 

6 

23 

11 

Greek 

7 

351 

5 

5 

Lettish               

21 

35 

16 

1 

4 
41 

1 

2,679 

14 

17 

163 

2,404 

124 

2 

103 

27 

84 

40 

6 

4 

106 

6 

1 

2 

7 

4 

2 

8 

1 
5 

1 

13 

4 

1 
181 

3 

22 
123 

29 

27 
13 

4 
13 

1 

3 
27 

2 

192 

3 

1 

22 

121 

38 
1 

22 

12 
3 

11 
1 
3 

21 
2 

Polish 

828 
1 
3 

30 
526 

69 

256 

211 

1.170 
1 
7 

75 
1,412 

16 

38 
1 
2 

10 

18 

19 

4 

9 

9 

264 
2 
3 

28 
1S4 

17 
2 
31 
10 
6 
4 
2 

207 

69 

3 

44 
186 

16 

2 
27 
170 

25 

3 
23 
93 

8 
2 
7 
4 
3 

1 

6 

49 

Scandinavian — 

4 

1 

24 
4 
6 

21 
1 

5 
4 
2 
5 
2 

9 
3 
5 
4 

30 
5 

61 
10 

10 

3 
5 

9 

1 

10 

10 

1 

Slovak 

2 
3 
2 

Spanish  American 

1 
36 

1 

27 

1 
3 

2 

47 
2 

'       25 

13 
1 

1 

1 

Totals 

30.676 

26,011 

6,991 

6,482 

70.160 

5,426 

2,541 

3,116 

8,241 

2.172 

1.137 

10,070 

4.092 

2,726 
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/?'07W  Overseas  for  the  Fiscal   Year  ended  Mardi  31,  1948 


Occupation 

Destination 

Trading  and 
Clerical 
Classes 

Mining  Class 

Female 
Domestic 
Servants 

Other  Classes 

c 

0 

-a 

i 

1 

•5 

0 

g 

s 

0 
1 

B 
0 

ci 

0 

ï 

c 
a 

1 

J 
"3 

a 

c 

6 

"3 

"a 
S 

c 

0 

-3 

S 
ai 

t3 

3 
•3 

a 

Ô 

b 

S 
H 
c 
0 

a 

1 

c 

2 

2 
1 
2 
710 
12 

18, 158 
2,240 
5,534 

690 
12 
S 
52 

I7S 

1 

1 

5 

145 

1 

5,369 

491 

1,600 

188 

5 

19 

3 

66 

3 

130 
1 

2,910 
408 
S17 

1 
1 

26 
41 

ifi 

14 

9 

2 

2 

7 

1 

12 

2 

993 

111 

287 

42 

1 

1 

1 

S 

32 
1 

2,779 
204 
842 
63 
3 
4 
2 
IS 

22 

12 

59 

33 

42 

26 
1 

5,019 
369 

1,436 
142 

3 

2,324 

262 

579 

84 

2,495 
235 
752 
57 

804 
68 

194 
26 

97 

25 

37 

9 

14 
2 
5 
4 

17 
3 
6 
4 

585 

119 

218 

17 

67 

8 

1 

1,201 
114 
203 

25 

492 
00 

126 
22 

102 
3 

20 
7 

1,033 

99 

341 

36 

864 
89 

219 
30 

1,427 

76 

410 

66 

2 
4 

3 

1 

1 

4 

2 

391 

14 

2 
2 

8 

1 

1 

20 

12 

1 

29 

1 
15 

'■"7 

1 
2 

10 
10 

2 

1 
1 

20 

4 

26 
15 

36 

7 

... 

2 

1 

97 

G 

30 
9 

644 

8 

9 

14 

161 

117 

309 

304 

61 

12 

4 

22 

35 

2 

1 

2 

12 

1 

156 

' 
2 

7 

59 

14 

162 

530 

15 

2 

2 

8 

10 

4 

95 

1 
S 

42 
5 
11 
30 
4 
3 
7 
1 
1 

67 

7 

150 

2,450 

3 

302 

40 

127 

227 

587 

1,608 

117 

81 

471 

1,252 

88 

22 

187 
1 
2 

406 

I 

509 

124 

19 

10 

39 

62 

48 

115 

21 

5 

31 

10 

13 

1 

1 

1 

1 

1 

4 

49 
1 

202 

10 
31 
50 
54 
3 

77 

216 

294 

29 

22 
2 

12 
2 
7 

14 

4 

14 

IS 

4 

188 

14 
339 

74 

153 

1,967 

56 
119 
309 
590 

73 
4 

1 

1 

.... 

3 

2 
2 

1 
1 

3 
41 
17 
43 
205 
11 

2 

3 
10 

4 

41 

32 
31 
12 
172 
5 

10 

11 

7 

4 

57 

3 
3 

35 

63 

10 

125 

2 

7 

31 

58 

1 

17 
39 
10 

27 
2 
1 
9 

19 
58 
14 
35 
2 

11 
32 

15 

57 

189 
9 

2 

1 

7 

105 

252 

1 

1 

2 

4 

14 

4 

6 

2 

1 

1 

1 
1 



9 
23 

10 

S 

8 

10 

11 

48 

1 

2 

1 

1 
63 

1 
1 
7 
13 

23 

1 

2,086 

9 

15 

136 

1,992 

87 

1 

123 

3 

2 

66 
28 

36 
3 

65 

21 
3 

12 
5 
2 

28 
6 

30 

24 
2 
2 

12 

9 

7 
3 
5 
5 

8 

1 

333 

549 

3 

1 

54 
1 

1 

9 

52 

10 

143 

7 

35 
47 

40 

31 
1 

25 
1 

1,085 

12 

17 

85 

693 

23 

453 

1 

5 

72 

304 

14 

195 

268 

3 

fl 

3 

7 

58 

385 

11 

153 
19 

1 

16 
162 

86 

7 

3 

6 

14 
219 

1 

38 

8 

4 
9 

10 

5 

11 

2 
2 

12 

1 

5 

12 

2 

1 

9 
4 
9 
15 
1 

2 

6 
2 
1 
2 
1 
1 
8 
1 

31 
11 

3 
102 
11 

9 
24 
13 

18 

11 

1 

15 

44 

1 

1 
1 

10 

.i.T 

6 
3 

12 

8 

2 
2 

4 
4 

20 
19 

6 
14 

2 

32 
2 

4 

2 
9 

141         23 

1 

21 
IS 

77 

3 

2 
3 
5 
10 

2 

3 

1 
4 
2 

1 

2 

1 

7I         11          1 
12           8          1 
59         SSi        fl 

2 

1 

9 
3 

1 
2 

4 

11 

4 

2 

ci          9 

1 

1 

1 

3,784 

3.979 

1,252 

1,169 

30 

31 

3,097 

108 

1,986 

10, 100 

5,103 

1,917 

941 

144 

10,584 

39,637 

3,201 

1.979 

3,272 

8,449 

30 

6 
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Table 
Origin,  Sex,  Occupation  and  Destination  of  Immigrant  Arrivals 


Sex 

Totals 

Trade  or 

18  Years 
and 
Over 

Under 

18 
Years 

Fanning  Class 

Unskilled  and 

semi-skilled 

Workers 

Skilled  Workers 

Racial  Origin 

S3 
g 
o 

M 

_2 
o 

J 

OS 

•3 
a 
S 

9 
O 

"3 

Ë 

s 

0 

1 

B 

1 
O 

Arabian 

1 

1 
2 

G 

15 

2,939 

1,028 

1,016 

93 

3 

1 

9 

24 

286 

37 

5 

27 

959 

842 

50 

532 

170 

3 

28 

2 

19 

61 

11 

1 

111 

19 

117 

11 

20 

53 

40 

74 

4 

134 

172 

6 

24 

3 

19 

32 

22 

2 
6 
5 

1,152 

374 

435 

34 

1 

1 

3 

11 

101 

3 

6 

1,050 

390 

382 

41 

2 

1 
1 

123 

78 

58 

3 

1 

1 

1 

87 
28 
27 
3 

1 

366 

152 

94 

10 

3 

371 
112 
105 

8 

1 

119 

55 

49 

5 

British- 

55 

22 

18 

2 

89 
42 
25 

50 
9 
13 

51 
19 
14 

271 

78 

82 

15 

1 

80 

Irish  

33 

26 

Welsh    

3 

3 

11 
106 

37 
1 

11 
353 
307 

33 
217 

74 

1 

1 

38 

2 

1 
41 

1 

1 
2 
11 
25 

Czech 

4 

1 
3 

20 
2 

2 

7 

Dutch  

22 
5 
1 
3 
53 
49 
2 
2 
4 

6 

5 

S 

2 

13 

383 

334 

11 

219 

61 

3 

13 

1 

1 

108 

92 

5 

44 

19 

] 
2 

115 

109 

1 

52 

16 

2 

26 
19 

1 
1 
3 

1 
40 
19 

2 
4 

1 

57 

32 

S 

9 

13 

1 
19 
15 

10 
2 

2 

88 
73 
3 
48 
23 

2 
33 
23 

1 
19 

35 

30 

Greek     

3 

2 

5 
1 

9 

3 

9 

2 

10 

18 

3 

1 

66 

1 

57 

3 

8 

18 

20 

24 
2 

44 

71 
3 
7 
1 
8 

14 
4 

4 

2 

1 
1 

3 
1 

1 
1 
3 

3 

1 

Lettish 

6 
30 
3 

8 
1 

3 
5 
4 

1 
3 

3 
3 

3 

6 
2 

1 

1 
2 

2 

Maltese 

1 

1 
40 

31 

7 
48 
5 
S 
28 
13 

22 
2 
53 
57 
3 
13 
1 
8 
11 
12 

7 

8 
2 

2 

5 

14 

4 

4 
1 
4 
5 
2 

14 

1 

1 

4 

2 

7 

1 

n 
1 
1 

3 
3 

8 

3 
1 
3 

4 

Polish 

7 

4 

4 
1 

4 

12 
1 

1 
1 
4 

5 

5 

1 

1 
2 
2 
1 

2 

3 
3 

4 

1 

1 
1 

1 

2 
3 

2 

1 

Scandinavian — 

4 

16 
21 

21 
23 

10 
10 

1 
1 

6 
5 

5 
4 

1 
9 

9 
18 
1 
2 
1 

2 
3 

5 

2 

1 

4 

2 

1 
2 
2 

2 

1 
2 
5 
4 

2 

1 

1 

1 

2 

2 
2 

1 

1 

2 

2 

2 

Totals 

3,422 

3,525 

1.035 

1,052 

9,034 

457 

181 

253 

472 

132 

118 

788 

258 

255 
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Oc 

cupation 

Destination 

Trading  and 
Clerical 
Classes 

Mining  ( 

Female 
:;iass    Domestic      Other  Classes 
Servants 

■ 
Prince  Edward  Island 

Quebec 

Saskatchewan 
Alberta 

M 

S 

;2 

c 

Maies 
Females 

j  Children 

18  Years  and 
1         Over 

1  _ 

under  18  Y'ears 
Males 

"a 
1 

O 

1 
Nova  Scotia 

New  Brunswick 

o 
■J 

c 
O 

S 
'5 

1 

British  Columbia 
Yukon  Territory 
Northwest  Territo 

1  .... 



2 
1       : 

)      19S 
5{ 

6S 
7 
1 

.... 

1 

5    1,24( 
?       51< 
I       46s 

)         45 

1 

8 

12 

132 

7 

1 

^ 

.... 

11! 
3J 
2f 

2 

?        75 

3       25 

•       29 

2 

i      40 
5      13 
}      lOf 

I  ... 
2 

1  195    13( 

2  33      4 

)       89      it 
)         2       3 

.... 

)      24       42 

8         9 

17         9, 

1( 

5 
5 

)       4 

)       3- 

3< 

1 

i         3 

i        67      211 

Î       29       93 

27       59 

5         4 

1 

25f 
Sî 
8C 
IC 

'       13       2 
4  .... 
7       3 
1  .... 

4        11  . 

2  , 
2         6  , 

I  .. 

26 
8 
9 

1 

581      13       4 
174        1  . . . . 
177       2.... 
19....        1 
1 

1 

6 

2 
22 

7 
62 

a 
1 

49 

2  .... 
14       7 

3 
2         30 

I 
fi 

1          2 
9       20 

1 

28 

14 

1  .... 

24 

3 

3 

2 

66 

1 

1 

5 

246 

231 

8 

150 

38 

3 

12 

2 
2 
107 
119 
6 
62 
23 

1 

36      95 
20      12 
2  .... 
8      11 
5       4 

3 

7       500 

2         89 

15 

230 

38 

2 

36 

1 

2  .. 

16 
3 

1 
1        63 
1        70 

11 
229 
426 

27 
197 

92 

11 
29 

33 

1 

1  4 

2  29 
54        92 

1  

7        17 

2  3 

91 

78 
15 

43 
40 

1 
46 

7 

30 
30 

1  .... 
S       3 

10 

49  ... .        1 
13       5.... 

103 

18 
4 

1  .... 

54 

5 

22 

1        1 

3  .. 

11 

29 

25 

2 

1 

2 

5 

25 

11 
49 
10 

66 
4 

80 
5 

10 

10 

22 

37 

2 

3 

1 

2 
3 

1 
4 

4 
2 

3 

23 

1 

14 
6 
35 
3 
4 
20 
9 

13 

2 
34 
40 

3  . 

2 
3 

1 

8 
10 
11 

2 

1 

3 

2 

12 

1 

3       2 

1 

1 

1  .... 

2  .... 

1 

1 
3 
6 
1 

23 
1 

16 
3 

...            1 

i         9 

2 
3 

1 

2 

2 

é 

7 
6 

4 

1.... 

2         3 
2         1 
2         4 

1 

2 

8 

3 

10 

1 

14 

5 

13 

5 
1 

10 

1 

7        1  .... 

2 

6 
5 

4 
2 
7 
22 
1 
2 

1 

4 

3 
3 

6 

1 
2 

5 

1 
3 
11 

2 

3  . 
5 
15 

1  6 
11          5 

2  3  ... 

2        16        1 

18       24       4 
17       33       4 

1 

7 

2 

3 

3 

17 

11 
6 

8  . 

7 

19  . 
26 

I  . 
4       2 

1          17 
1 

32 
39 
5  . 

1 

11 

1  .... 

2         1.... 

7 

3        1  .... 

8  . 
1 

5  . 
9 
10 

1  . 

2 

2  . 

1 

1        1  . 

2 

1 

7 

9 

12 

17 

1  . 

1 

1         3.... 

3 

3 

1 
2 

546 

3  . 

1 

4  . 

3 
3 

1 

779 

1 

5 
3 

1 

5 
9  . 

1  . 

Q 

5 

i 

1        "1 

■ 





' '1        ^1 



890 

310 

36      10 

S       52       3 

2,346  1 

140 

420    365 

62    1.661    : 

,866     257 

271      653  1,450 

23        6 
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Table 
Total  Immigration  to  Canada,  Showing  Racial  Origin  by  Country  of 


Country  of  Lost 
Permanent  Residence 

Totals 

c 
'S 

03 
< 

c 
< 

c 

1 

£ 

< 

e 
g 
'Su 

c 

oi 

's 

2 
CO 

J3 

"M 

^ 

*-*^ 

3 

1 

1 

m 

c 
.S3 

o 
O 

1 

c 
.| 

C3 

C 

0 

J3 

109 
53 

379 

89 

1,193 

56 

18 

22 

ISl 

599 

282 

527 

31,841 

514 

56 

749 

473 

809 

3,455 

255 

382 

1,152 

134 

14 

457 

S6S 

74 

1,946 

59 

2,980 

233 

218 

107 

8,811 

13 

210 

1,057 

S 

7,977 

198 

9 

162 

225 

27 

20 

9,038 

662 

348 

58 

87 

2 

64 

6 

253 

1 

5 

45 

2 
34 

10 

3 

50 

3 

3 

Africa  (Not  British) 

• 

6 

3 

999 

2 

1 
4 

3 

12 

13 

2 

9 
53 

1 
14 

26,907 

3 

7 
1 

China                                                     

14 

4 

20 

2 
210 

1 

Eire                                              

498 
1,256 

6 
1,495 

20 

535 

2 

47 

44 

1 

13 

2 

1 

16 

3 

3 

9 

2 
31 

Holland                     : . 

3 

2 

5 

3,388 

165 

71 

1 

10 

27 
1,047 

49 
24 

2 
3 

1?8 

1 

Italy                                                    ...     . 

2 

1 

2 

55 

4 

11 

1 

1 

2,489 

160 

12 

322 

20 
1 

76 

38 

1 

1 

21 

1 

2 

1 

1 

1 
3 

1 

41 

2 

672 

3 

387 
44 

184 

7 

7,239 
21 

22 

4 

1 

9 
29 

2 
2 

1 
3 

1 

2 

12 

286 

2 

9 

15 

2,940 

210 

175 

11 

21 

1,028 
14 
20 

1 
5 

1,017 

13 

34 

2 

3 

93 

415 

1 

3 

1 

9 

24 

37 

Wales 

1 

2 
4 
4 

1 

5 

2 

1 
7 

2 

1 

79, 194 

1,043 

29 

34. 148 

4,488 

10, 123 

1,105 

16 

25 

93 

309 

2 

4,550 

167 
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12 

Last  Pei'uianent  Residence  for  the  Fiscal  Year  ended  March  31,  194S 


c 

■S 
'S 
o 

W 

'c 

c 

fa 

c 
a 

S 

V 

O 

-a 

1 
3 

1 

i 

c 
1 

1 
7 

c 

a 

03 

c 
.2 

03 

S 

3 

3 

c 
'5 

1 

OJ 

4 

c 

03 
6 

c 

03 
O 

o 
..1 

c 
c 

03 
9) 

B 
i; 

j: 

o 
Z 

c 

"o 
Cm 

3 
3 

5 

26 

1 

3 
M 

3 

1 

J 
c 
03 
S 
3 
O 

c 
.S 

1 

c 
.3 
'c 

0) 

3 

Ci 

J3 

.a 

c 
O 

B 
03 

1 

c 
.2 
'5 

0 

B 

1 

es 

0 

.2 

c 

03 

a 

02 

c 

0) 

£ 

'c 

â 

■/3 

.2 

c 

2 

.c 

15 

2 
15 
4 

36 

3 

2 

1 
12 
2 

11 

17 

5 

43 

89 

1 

3 

1 

1 

6 

2 

1 

1 

8 
2 

3 

4 

2 

1 

12 
11 

1 
4 

1 

1 

8 

3 

1 

1 

" 

11 
17 
4 

1 

35 

157 
5 

2 

882 
1 

3 
2 

9 

20 
8 
6 
2 

48 
5 
2 

12 

12 
1 
1 

2 

2 
13 
3 

1 

1 

1 

3 

2 

19 

1 
IS 

3 

1 

4 

6 
3 

116 
1 

154 

4 

4 

1 

50 

1 

4 

89 

2 

...4 

6 

2 

248 

4 

494 

153 

23 

59 

5 

1 

2 

2 
3 

8 
2 

19 

1 

S 

20 
5 

3 

2 

2 
2 

7 

2 

1 

24 

4 

1 

3 

364 
1 

4 
64 

1 
797 

152 
128 

7 

12 
125 

10 

1 
3 

1 
1 

1 

16 

1 
49 

2 

3 
126 

1 

133 
59 

1 

1 

1 
3 

1 
5 

3 
1 

22 
103 

5 

1 

7 

11 

1 

1 

2 

1 

2 

3 

1 

1 
I 

2 

17 

1 
12 

6 

1 
100 

2 

1 

1 

103 
1 

6 
194 

834 

9 
5 

3 

2 

49 

14 
9 

4 

S 

1 

4 
3 

1 

32 
13 
3 
5 

11 

1,890 

2 

30 

2 
2 
3,795 
1 
1 
20 

28 
12 

1 
2 

2 

2 

1 
2 

4 

47 

6 

1 
3 

S 

1 
1 

57 

1 

1 

3 

1 
196 

1 

1 

9S 
1,715 

134 

40 

4 

16 

15 

4 

4 
2 

2 
3 

10 

2 

101 

1 

3,053 

12 
14 

25 
1 

6 
166 

28 
99 

1 
6 

1 
1 

27 

1 

2 

4 
4 

4 

6 

1 

1 
11 

3 

5 

4 
2 

1 
1 

1 
2 

4 

1 
3 

11 

9 

4 

53 

18 

13 

9 

53 

2 

4 

15 

33 

10 

3 

4 
2 
2 

1 
117 

1 
1 

3 

2 
2 

1 

1 

47 

1 

1 

182 

20 
22 

7 
40 

74 

■4 

134 

172 

6 

24 

3 

19 

3 
3 

32 
3 

5 

959 

842 

1 
2 
3 
9 

50 
2 
1 

1 

S90 

533 

5 

12 

26 

6 

170 
2 

28 

2 

19 

62 

11 

1 

111 

72 

1 

196 

19 
1 

20 

2 

11 
5 

20 

53 

93 

15 
1 
1 

4 
10 

1 

1 
252 

20 
38 

3 

38 

35 

2 

1 

4 

1 

1 

1 

374 

3 

248 

899 

577 

1,589 

1,372 

4,454 

2,011 

4,386 

442 

3.426 

360 

12 

353 

253 

117 

217 

30 

47 

254 

49 

2 
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T.\BLE   13 

Immigration,  Showing  Nationality  and  Sex.  for  the  Fiscal  Year  ended 

March  31,  1948 


From  Overseas 

From  the  United  States 

National  ity 

Totals 

18  Years 
and  Over 

Under 
18  Years 

Totals 

IS  Years 
and  Over 

Under 
18  Years 

Grand 
Totals 

M. 

F. 

M. 

F. 

M.      \      F. 

M. 

F. 

4 
2 

80 

1,029 

19 

47,009 

18 

7 

1 

6 

12 

636 

265 

2 

3,409 

576 

61 

452 

118 

805 

283 

5 

91 

483 

913 

9 

2,015 

5 

22 

215 

1 

9,725 

3 

226 

1,242 

6 

13 

51 

198 

20 

4 

39 

72 

1 

7 

4 

1 

25 

337 

1 

19,235 

6 

1 

1 

1 

4 

214 

121 

965 

280 

18 

140 

43 

213 

96 

1 

40 

247 

588 

4 

1,421 

5 

6 

96 

5,933 

1 

80 

365 

1 

4 

17 

98 

5 

2 

31 

20 

1 

4 

4 

1 
43 
373 
4 
18,592 
8 
4 

2 

8 
173 
7 
4,694 
2 
1 

4 
146 

4,488 
2 
1 

9 

4 

4 

1 

89 

1,029 

19 

British 

820 

295 

442 

38 

45 

47,829 

18 

1 

1 

8 

Chilian 

1 

3 

4 

295 

82 

2 

1,117 

271 

27 

186 

49 

405 

94 

4 

39 

193 

288 

2 

466 

1 

1 

72 

28 

1 

3 

55 

34 

6 

2 
11 
3 
1 
6 

1 
3 

1 

1 

1 
6 
2 
1 
5 

14 

Czecho-SIovakian 

1 

1 

647 
268 

3 

706 
15 
5 
71 
14 

112 
55 

621 
10 
11 
55 
12 
75 
38 

3,415 

576 

5 
19 
19 

17 

] 

4 
11 

5 
14 

1 

1 

8 
9 
3 

66 

471 

2 

3 

137 

Greek 

822 

284 

5 

4 

19 

21 

1 

71 

8 
24 
16 

2 
57 

15 
7 
1 

7 
6 

1 

8 
1 

106 

490 

914 

9 

1 

1 

2,016 

5 

9 

79 

1 

2,628 

1 

60 

551 

9 
18 
54 
13 
2 
8 
23 

2 
22 

5 

18 

22 

7 
1 

38 
1 
4 

12 

2 

23 

4 
6 

4 
1 

13 
1 

1 

222 

2 

Polish 

Portuguese 

595 

65 

167 

3 

569 

1 

21 

159 

2 

1 

1 

9,763 
4 

230 

6 

1,254 

South  American,  N.E.S. . 
Spanish 

6 

13 

9 

28 

1 

7 

18 

1 

2 
2 
2 

2 
1 

1 

53 

1 
1 

200 

Sj-rian 

Turkish 

22 

4 

39 

U.  S.  Citizens 

18 

11 

8,027 

3,029 

3,005 

991 

1,002 

8,099 

1 

3 

7 

Totals 

70, 160 

30,676 

26.011 

6,991 

6,482 

9,034 

3,422 

3,525 

1,035 

1,052 

79, 194 

IMMIGRATIOX  BRANCH 
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Rejections  from  Oveiseas,  hi/  (-anses  and  Nationaliti/,  from  1902-03  to  1947-48 
and  Total  Rejections  from-  the  United  States  from  1908-09  to  1947-48 


Fiscal  Years 

1902-3 

to 
1912-13 

1913-14 

to 
1922-23 

1923- 
1924 

1924- 
1925 

1925- 
1926 

1926- 
1927 

1927- 
1928 

1928- 
1929 

1929- 
19.30 

1930- 
1931 

1931- 
1932 

1932- 
1933 

1933- 
1934 

1934- 
1935 

From  Oversk.vs 

Bii  Causen 

Medical 

Civil 

4,162 
5.094 

1.029 
5,604 

130 

862 

S3 
948 

40 
226 

95 
594 

104 
215 

94 
266 

78 
243 

39 
444 

26 
298 

16 
213 

17 

177 

9 
206 

,     Totals  

9,256 

1.240 

175 

7,841 

6,633 

978 

1.34 

5,521 

992 

187 

6 

799 

1,031 

199 

11 

821 

266 
10!) 
157 

689 

209 

5 

475 

319 

1.50 
2 

167 

360 

154 

3 

203 

321 

160 

8 

153 

483 

251 

6 

226 

324 

180 

4 

140 

229 

120 
13 
90 

194 

123 
11 
60 

215 

By  Xationaliti/ 
Britisli 

150 

American 

13 

52 

Totals 

9.256 

6.633 

992 

1,031 

266 

689 

319 

360 

321 

483 

324 

229 

194 

215 

1908-9 

to 
1912-13 

171,009 

10,311 

10.553 

12,219 

12,819 

15.938 

18.110 

24,718 

39,434 

36,867 

28,939 

18,878 

Totals  fhom  U.S. A 

68,454 

14,426 

77,710 

177,642 

11,303 

11,584 

12,485 

13.508 

16,257 

18,470 

25,039 

39,917 

37,191 

29, 108 

19,072 

14.641 

Fi.scal  Years 

1935- 
1936 

1936- 
1937 

1937-    1938- 
1938      1939 

1939- 
1940 

1940- 
1941 

1941- 
1942 

1942- 
1943 

1943- 
1944 

1944- 
1945 

1945- 
1946 

1946- 
1947 

1947- 
1948 

Totals 

From  Overse.as 

Bij  Causes' 
Medical 

13 

183 

11 
236 

8 
202 

7 
170 

10 
167 

11          20 
225        129 

16 
122 

16 
169 

16 
130 

24 
314 

24 
403 

33 
341 

6,131 

Civil 

18.181 

Totals 

196 

247 

210 

177 

177 

236 

149 

138 

185 

146 

338 

427 

374 

24,312 

Bii  Xttliimat'ly 
British 

123 

7 

66 

138 

7 
102 

86 

4 

120 

94 
9 
74 

124 
5 

48 

95 

4 

137 

90 

1 
58 

89 

1 

48 

141 

1 
43 

110 

5 

31 

246 
92 

260 

7 

160 

205 

4 

105 

6,017 

446 

17,849 

196 

247 

210 

177 

177 

236 

149 

138 

185 

146 

338 

427 

374 

24.312 

Totals  from  U.S. A 

12,290 

13,178 

11,094 

10,160 

9,996 

11,821 

7,368 

3,424 

2,866 

2,716 

6,396 

8.561 

7,799 

590.344 

Grand  Totai.s 

12,486 

13,425 

11,304 

10,337 

10, 173 

12.057 

7.517 

3,562 

3,051 

2,862 

6,734 

8,988 

8,173 

614.656 
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Table  15 

Deportations,  After  Having  Been  Admitted,  by  Causes,  Nationalities,  and 
Provinces,  from  1902-03  to  1H7-48 


Fiscal  Years 

1902-3 

to 
1912-13 

1913-14 

to 
1922-23 

1923- 
1924 

1924- 
1925 

1925- 
1926 

1926- 
1927 

1927- 
1928 

1928- 
1929 

1929- 
1930 

1930- 
1931 

1931- 
1932 

1932- 
1933 

1933- 
1934 

1934- 
1935 

By  Causes 
Medical  causes 

2,296 

2,853 

1,083 

530 

145 

2,213 

4,517 

3,989 

793 

262 

649 

775 

511 

93 

78 

420 
543 
520 

58 

145 

410 
506 
453 
189 

158 

470 
354 
447 
149 

165 

519 
430 
426 
257 

254 

650 
444 
441 
194 

235 

600 

2,106 

591 

107 

559 

789 

2,245 

868 

200 

274 

697 
4,507 
1,006 

270 

545 

476 

4,916 

836 

277 

626 

301 

2,991 

493 

250 

439 

144 

464 

267 

Other  civil  causes 

Accompanying    deported 
persons 

172 
81 

Totals 

6,907 

11,774 

2,106 

1,686 

1.716 

1,585 

1,886 

1,964 

3,963 

4,376 

7,025 

7.131 

4,474 

1  128 

Bg  Nationalities 
British 

4,358 
1,066 
1,483 

5,226 
4,566 
1,982 

1,377 
417 
312 

985 
321 
380 

899 
330 

487 

SOS 
351 
426 

1,047 
297 
542 

1,083 
294 

587 

2,983 
228 
752 

3,099 
279 
998 

4,248 

260 

2,517 

4,251 

331 

2,549 

2,718 

319 

1.437 

385 

American 

199 

544 

Totals 

6,907 

11,774 

2,106 

1,686 

1,716 

1,585 

1,886 

1,964 

3,963 

4,376 

7,025 

7,131 

4,474 

1  128 

By  Provinces 

Maritime  Provinces 

Quebec 

147 
1,589 
2,896 

409 
2,197 
4,243 
1,310 

691 

1,041 

1,876 

7 

38 
301 
547 
802 
110 
102 
206 

32 
206 
675 
242 
115 
134 
282 

43 
233 
620 
195 
113 
178 
334 

48 
233 
581 
177 
118 
169 
259 

48 
240 
646 
279 
197 
260 
216 

70 
255 
600 
403 
173 
187 
276 

93 
480 
1,115 
1,296 
277 
396 
306 

148 
509 
1,788 
625 
414 
511 
381 

252 

984 
2,828 
1,014 
767 
631 
549 

244 
1,343 

2,626 
858 
490 
738 
832 

260 
596 
1,S27 
408 
261 
467 
655 

62 
163 

347 

Mi^nit/iha                           1 

71 

Saskatchewan 

Alberta 

1,783 

91 
184 

British  Columbia 

Yukon  Territory 

491 
1 

210 

Totals 

6,907 

11,774 

2,106 

1,686 

1,716 

1,585 

1,886 

1,964 

3,963 

4,376 

7,025 

7,131 

4,474 

1,128 

Fiscal  Years 

1935- 
1936 

1936- 
1937 

1937- 
1938 

1938- 
1939 

1939- 
1940 

1940- 
1941 

1941- 
1942 

1942- 
1943 

1943- 
1944 

1944- 
1945 

1945- 
1946 

1946- 
1947 

1947- 
1948 

Totals 

By  Causes 
Medical  causes 

SI 
125 
207 
163 

34 

47 
110 
117 
240 

57 

42 

46 

101 

203 

21 

36 

45 

114 

229 

10 

29 

18 

110 

237 

5 

12 

8 

83 

322 

3 

14 

1 

69 

371 

3 

20 

"ioo 

121 
3 

15 

2 

111 

101 

1 

21 
3 
99 

58 

24 

1 
95 

178 

17 
11 
127 
179 

33 

10 

136 

207 

1 

11  025 

28,031 

Criminality 

13.400 

6,148 

4,104 

Other  civil  causes 

Accompanying    deported 
persons 

Totals 

610 

571 

413 

434 

399 

428 

458 

244 

230 

181 

298 

334 

387 

62,708 

By  Nationalities 
British 

157 
146 
307 

202 
167 
202 

134 
138 
141 

135 
145 
154 

127 
147 
125 

108 
124 
196 

135 
107 
216 

82 
104 

58 

74 

96 
60 

62 
82 
37 

165 
61 
72 

153 
100 

81 

188 
93 
106 

35  189 

American 

10,768 

Other  countries 

16  751 

Totals 

610 

571 

413 

434 

399 

428 

458 

244 

230 

181 

298 

334 

387 

62  708 

By  Provinces 

Maritime  Provinces 

Quebec 

42 
106 
167 
43 
36 
79 
137 

61 
129 
127 
32 
26 
77 
119 

27 
102 
123 
21 
14 
40 
86 

40 
112 
121 
22 
28 
19 
92 

61 
103 

96 
8 
9 

32 

90 

136 

139 

80 

14 

9 

50 

150 

178 

82 

4 

1 

9 

34 

96 

48 

59 

5 

9 

7 

20 

S5 

48 

43 

6 

9 

6 

33 

67 
35 
41 
3 
3 
8 
24 

150 

68 

35 

6 

5 

7 

27 

101 
102 
60 

4 

S 

52 

90 
102 

91 
8 
7 

10 

79 

3,000 
10  601 

22,464 

"is.' gig 
"7,'7iè 

8 

Manitoba 1 

Saskatchewan \ 

Alberta j 

British  Columbia 

Yukon  Territory 

610 

571 

413 

434 

399 

428 

458 

244 

230 

181 

298 

334 

387 

62.708 
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Report  o£  the  Department  of  Mines  and  Resources  for  the 
Fiscal  Year  Ended  March  31,  1949 

A  gratifying  feature  of  the  year's  activities  was  the  increasing  desire 
displayed  by  industry  to  make  full  use  of  the  facilities  provided  by  the  Depart- 
ment for  the  solution  of  industrial  problems.  Results  obtained  were  improve- 
ments in  plant  practice,  development  of  new  uses  for  various  products,  and 
extension  of  market  outlets. 

This  report  shows  that  practical  co-operation  in  a  number  of  directions 
is  being  extended  by  the  Department,  not  only  to  Canadian  authorities  and 
agencies  but  to  various  international  organizations  as  well.  This  co-operative 
activity  is  not  confined  by  any  means  to  well-established  functions  such  as  those 
performed  by  the  International  Boundary  Commission  and  those  involved  in  the 
regular  exchange  of  navigational  data  with  other  countries.  In  geodesy, 
geophysics  and  geology,  departmental  officials  participated  in  international 
conferences  in  Norway,  New  Zealand  and  the  United  Kingdom.  Material  was 
prepared  as  well  for  such  United  Nations  bodies  as  the  Scientific  Conference 
on  the  Conservation  and  Utilization  of  Resources  and  the  Food  and  Agriculture 
Organization. 

Another  outstanding  feature  of  this  I'eport  is  the  clear  indication  of  a 
steadily  growing  measure  of  co-operation  between  Departmental  and  Provincial 
Government  authorities  in  many  fields  of  Federal-Provincial  interest  and 
concern.  In  regard  to  forestry,  forest  production,  highway  construction,  surveys 
in  connection  with  waterpower  development,  air  and  other  types  of  mapping, 
and  in  hydrometric  work,  the  effectiveness  of  this  increasing  degree  of  mutual 
assistance  and  co-operative  effort  has  been  demonstrated  in  practical  fashion. 

Flood  emergency  conditions  in  British  Columbia  during  the  early  part  of 
the  fiscal  year  provided  a  significant  example  in  this  connection.  A  particularly 
valuable  service  was  rendered  by  the  Vancouver  office  of  the  Dominion  Water 
and  Power  Bureau  which,  in  the  crisis,  became  the  centre  of  all  information 
concerning  water  levels  throughout  the  province.  A  similar  service  was 
rendered  to  Manitoba  by  the  Winnipeg  office  of  the  Bureau  in  connection  with 
spring  floods  on  prairie  rivers. 

The  growth  of  Yellowknife  and  district  has  brought  into  sharp  focus  the 
number,  variety  and  importance  of  Mines  and  Resources  services  contributing 
to  the  long-range  development  of  the  whole  of  Canada's  new  North.  Varied 
activities  engaged  in  during  the  year  were  the  building  of  local  roads,  precise 
mapping  of  large  areas,  intensive  surveys  leading  towards  proper  conservation 
and  use  of  wildlife  resources,  construction  of  the  Snare  River  power  project, 
hydrometric  surveys  of  Great  Slave  Lake  and  the  completion,  in  collaboration 
with  Alberta,  of  the  key  Mackenzie  Highway.  Improved  educational  facilities 
have  been  provided  in  the  Mackenzie  District.  These  features  of  one  year's 
report  are  in  addition  to  technological  assistance  made  available  by  the  Mines 
Bureau  of  the  Department  to  the  mining  industry  of  the  Yellowknife  area. 

Visitors  to  the  National  Parks  reached  the  highest  figure  ever  recorded  in 
any  fiscal  year,  the  total  representing  an  increase  of  ten  per  cent  over  the 
previous  year.  A  satisfactory  beginning  was  made  on  a  broad  program  of  park 
highway  improvement  and  extension. 

The  last  day  of  the  fiscal  year  under  review  marked  the  entry  into 
Confederation  of  the  new  Province  of  Newfoundland.  In  preparing  for  this 
transition,  preliminary  measures  were  taken  by  various  branches  of  the 
Department.  Since  provisions  of  Canada's  Immigration  Act  automatically  came 
into  effect  in  Newfoundland  at  the  date  of  Union,  arrangements  were  made 
in  advance,  in  consultation  with  Newfoundland  officials,  to  staff  and  operate 
ports  of  entry  in  the  new  province. 
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Newfoundland's  entry  added  six  thousand  miles  of  coastline  to  Canada, 
substantially  increasing  the  responsibilities  of  the  Canadian  Hydrographie 
Service.  Plans  were  completed  to  extend  without  delay  the  territory  served 
by  the  Halifax  office  of  the  Dominion  Hydrometric  Service  to  include 
Newfoundland. 

Recent  oil  and  gas  developments  in  Alberta  have  produced  results  of  fore- 
most importance  to  the  mineral  industry  of  Canada.  Oil  discoveries  during  the 
fiscal  year  in  that  province  represent  new  and  unparalleled  possibilities  for 
Canadian  industry.  The  resulting  demand  for  authoritative  information 
concerning  drilling  and  exploration  areas  has  been  met  by  departmental 
officials.  Pilot  plant  experiments  continue  to  be  directed  towards  the  economic 
separation  of  bitumen  from  tar  sand  deposits.  There  are  definite  indications, 
supported  by  considerable  geological  and  other  evidence,  that  Canada  will 
become  self-sufficient  in  oil.  A  careful  study  of  the  natural  gas  resources  of 
Western  Canada,  recently  completed  by  the  Department,  indicates  reserves  well 
in  excess  of  four  trillion  cubic  feet. 

Unmapped  areas  in  Canada's  northland  are  constantly  being  filled  in  as  the 
vast  program  of  aerial  photography  unfolds.  The  Air  Survey  section  increased 
map  production  by  95  per  cent  in  the  fiscal  year.  Map  production  in  all  its 
branches  has  increased  remarkably  during  the  fiscal  year,  to  keep  pace  with  an 
extraordinary  public  demand. 

The  number  of  immigrants  admitted  to  Canada  during  the  fiscal  year  was 
125,603,  an  increase  of  58-6  per  cent  over  the  corresponding  figure  in  1947-48. 
In  spite  of  the  retarding  influence  of  international  exchange  difficulties,  there 
was  a  continuing  active  interest  in  migration  to  Canada  from  the  United 
Kingdom  and  western  Europe.  A  Settlement  Service  has  been  established 
within  the  Branch  to  link  up  placement  opportunities  in  Canada  with  agricul- 
turists, small  industrialists  and  business  men,  and  scientists,  interested  in 
coming  to  this  country. 

Continuing  progress  was  made  towards  establishing  for  Canadian  Indians 
opportunities  equal  to  those  of  fellow  Canadians  of  the  white  race.  Economi- 
cally the  Indian  shared  in  the  prosperous  conditions  enjoyed  by  the  nation  as  a 
whole.  Twenty-four  new  day  schools  were  constructed  and  extra  classrooms 
added  to  existing  schools.  The  practice  was  resumed  of  holding  in  Ottawa 
conferences  of  field  officers  of  the  Branch. 

Significant  steps  were  taken  during  the  fiscal  year  towards  the  establish- 
ment of  a  Trans-Canada  Highway.  A  conference  in  Ottawa  of  Provincial 
Premiers  and  Ministers,  called  by  the  Minister  of  Mines  and  Resources,  was 
held  on  December  14  and  15. 

The  following  tables  give  a  summary  of  revenues  and  expenditures  for 
the  fiscal  year:  — 


Summary  of  Revenues 

and  Expenditures 

for  the  Fiscal  Year  1948^9 

Revenue 

Expenditures 

— 

Ordinary 

Special 
including 

Demobiliza- 
tion and 

Reconversion 

Total 
Expenditures 

Administrative  Office  .                        

$          c. 

3  95 
34,475  77 

$           c. 

354,820  38 
126,350  78 

$           c. 
1,450  00 

$          c. 

34,479  72 

481,171   16 

1,450  00 

482,621  16 
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Summary  of  Revenues  and  Expenditures 

for  the  Fiscal  Year  1948-49 

Revenue 

Expenditures 

— 

Ordinary 

Special 
including 

Demobiliza- 
tion anfl 

Reconversion 

Total 
Expenditures 

Mines,  Forests  and  Scientific  Services  Branch — 

S          c. 

11,415  .39 
17,794  23 

6,991  86 
58,474  11 

9.587  33 
63,443  00 

$           c. 

9.. 532. 008  36' 

1.476  411  73 

941,128  49 

3,083,083  27 

1,075,693  51 

714,993  20 

144, 177  93 

308,040  06 

99, 155  90 

$          c. 

81,893  25 

851,111  22 
10,791  092 

$          c. 

Bureau  of  Mines 

Surveys  and  Mapping  Bureau               .    . 

Dominion  Forest  Service 

Water  and  Power  Bureau 

National  Museum  of  C'anada 

Dominion  Observatories                           ... 

21  80 
1  00 

Geographical  Bureau 

167,728  72 

17,974,692  .54 

46,0.30  40 
3,242,119  72 

221.2.53  .50 
7,753.202  09 

190.2.54  06 
404.592  01 

943,795  .56 
45,2.59  94 

18,918,488  10 

Lands  and  Development  Services  Branch — 

Branch  Administration 

Northwest  Territories  ami  Yukon  Services 
Lands  Division                               .    .        .    . 

34,048  673 
658,762  64^ 
630, 162  08 
102,415  38 
67  67 

National  Parks  Service 

Dominion  Wildlife  Service                     .    . 

Engineering  and  Construction  Division.  .  . 

1,425,456  44 

11,863,512  48 

124,825  43 
1,845.001  46 

162,972  17 
2,-367.233  82 
5,403,012  24 

319,653  00 
1.56,669  00  ■■ 

45,259  94 
197,769  04 

11,908,772  42 

Indian  Affairs  Branch — 

Branch  Administration  . 

Indian  Agencies — Administration 

Reserves  and  Trusts — Administration.. .  . 
Welfare  of  Indians 

.35.070  00 

360,220  25 

10.822  95 

3,620  10 

1,960  00 

Indian  Ilduciition 

Miscellaneous  Sf  itutory  Items  (Annuities 

and  Pensions) 

Reimbursement  to  Blackfoot  Band 

Miscellaneous  Revenue — not  including  rev- 
enue accruing  to  Indi  m  Band  Funds. 

21,075  49 

432,768  85 

10,379,427  12 

590,211  92 

2,744,7.57  27 

1.155,9.53  90 

1,072.542  96 

4,. 520  00 

197,769  04 
43,014  09 

10,. 577, 196  16 

Immigration   Branch — 

AdiTiinistration  of  the  Immigration  Act. . 

Field  and  Inspectional  Service — C'anada. 

Field  and  Inspectional  Service — Abroad. 

Immigration-by-.\ir  Plan. .                     .    . 

Miscellaneous  Statutory  Items 

Demobilization  and  Reconstruction — Mis- 
cellaneous 

Miscellaneous  Revenue 

180,391  08 

180,391  08 

5,567,986  05 
40,266,789  .35 

43,014  69 
1,231.289  23 

2.240.824  81 

5,611,000  74 

Totals  for  Department 

47.4QS.n7,S  .58 

Notes — 

1  Includes  an  amount  of  $9.433.493.86  paid  to  gold  mine  operators  under  the  Emeigency  Gold  Mining 
Assistance  Act. 

-  This  amount  is  a  Reconstruction  and  Supply  vote  for  Forest  Insect  Control  Board. 

^  Amount  received  from  profits  on  sale  of  liquor  and  for  liquor  fines  in  the  Northwest  Tciritories  are 
not  included  but  are  deposited  to  the  Trust  Account.  Liquor  Piofits-N.W.T.  The  credit  balance 
in  that  account  at  the  close  of  the  fiscal  year  was  S.572. 904.11. 

■*  Includes  $44.600.06  to  ofïsct  similar  amount  reported  as  expenditure  and  covering  amount.s  written  off 
during  the  year  from  outstmding  advances  for  Seed  Grain  and  Relief. 

^  To  reimburse  the  Blackfoot  Band  of  Indians  for  an  expenditure  in  1930  out  of  band  funds  foi-  the  re- 
construction of  the  Old  Sun  Residential  Scliool  with  interest  at  .5%  p?i'  annum. 
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Special  Projects 

J.    M.    Wardle,    Director 

This  Branch  continued  its  special  activities,  including  highway  projects, 
power  projects,  International  Boundary  Commission  and  the  Eastern  Rockies 
Forest  Conservation  Board. 

Highway  work  was  featured  by  the  completion  of  two  major  highway 
projects,  the  Grimshaw-Great  Slave  Lake  Highway  in  northern  Alberta  and 
the  Northwest  Territories  and  the  Snow  Lake  mining  road  in  Manitoba.  The 
completion  of  the  Grimshaw  road  afforded  the  first  all-weather  road  leading 
from  Grimshaw  on  the  Northern  Alberta  Railway  to  Hay  River  Settlement 
on  the  south  shore  of  Great  Slave  Lake.  The  Snow  Lake  mining  road  afforded 
adequate  overland  transportation  from  the  railway  station  at  Wekusko, 
Manitoba,  on  the  Hudson  Bay  Railway  to  mining  properties  in  the  Snow  Lake 
district,  a  distance  of  35-5  miles. 

An  event  that  will  be  significant  in  the  development  of  the  Northwest 
Territories,  was  the  completion  and  placing  in  operation  of  the  hydro-electric 
power  plant  at  Snare  River,  95  miles  northwest  of  Yellowknife. 

Highway  Construction 

Grimshaw-Great  Slave  Lake  Highway 

The  length  of  this  road  is  385  miles,  of  which  304  miles  are  in  Alberta 
and  81  miles  in  the  Northwest  Territories.  As  69-5  miles  of  the  provincial 
section  had  been  previously  built,  the  uncompleted  section  in  Alberta  when 
work  began  in  1946  was  234-5  miles  long. 

The  construction  of  the  provincial  section  was  on  a  joint  basis  with 
Alberta,  the  Dominion  contributing  two-thirds  of  the  actual  cost  of  the  work 
up  to  a  maximum  Dominion  contribution  of  $1,375,000.  The  total  of  the 
Dominion  contribution  was  reached  in  the  middle  of  the  1948  construction 
season.  Engineering  costs  on  construction  were  shared  under  the  same  arrange- 
ment. The  highway  was  completed  throughout  by  October,  1948,  and  provides 
a  very  satisfactory  overland  transportation  route  to  Great  Slave  Lake  where 
freight  and  personnel  can  be  taken  to  Yellowknife  by  barge  and  boat.  The  road 
is  open  all  winter  and  the  amount  of  traffic  over  it  is  steadily  increasing. 

During  the  winter,  large  shipments  of  fish  were  transported  over  the 
road  by  truck  from  Great  Slave  Lake  to  the  southern  markets.  The  existence 
of  this  road  has  greatly  facilitated  the  search  for  minerals,  particularly  base 
metals  in  the  area  south  of  Great  Slave  Lake. 

Both  the  Dominion  and  Provincial  sections  of  the  road  were  built  to  the 
same  specification,  namely,  a  road  bed  20  feet  wide  surfaced  with  gravel. 
The  Dominion  section  has  more  surfacing  material  per  mile  than  the  Provincial 
section  and  the  latter  may  require  some  additional  maintenance  expenditure 
on  low  sections.  The  total  cost  of  construction  of  the  Provincial  section 
to  March  31,  1949,  is  approximately  $2,851,870.30. 

The  Dominion  section  through  the  Northwest  Territories  combines  a  well 
gravelled  surface  with  grades  and  alignment  of  high  standard.  The  total 
cost  of  this  81  miles  of  road  was  $1,559,754.44. 

Construction  operations  on  the  highway  included:  cutting  and  clearing, 
1,059  acres;  solid  rock,  20,651  cubic  yards;  other  material,  1,095,629  cubic  yards; 
gravel  surfacing,  144,749  cubic  yards;  and  timber  bridges  built,  4. 
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Special  Projects  II 

Snow  Lake  Mining  Road 

Snow  Lake  mining  road  was  a  joint  project  with  the  Province  of  Manitoba, 
the  agreement  providing  that  the  Dominion  would  contribute  one-half  the 
estimated  cost  of  the  35.5  miles  of  road  up  to  a  maximum  of  $250,000.  As  it 
was  found  impossible  to  obtain  satisfactory  prices  for  work  by  contract  this 
project  was  built  by  day  labour  under  the  immediate  direction  of  the  Public 
Works  Department  of  the  Province  of  Manitoba.  This  project  was  satisfactorily 
completed  in  the  1948  season.  As  the  cost  of  the  work  was  higher  than 
estimated  by  the  province,  the  Howe  Sound  Exploration  Company  who  were 
developing  the  Snow  Lake  mining  properties  contributed  $150,000  to  construc- 
tion costs  of  which  $75,000  was  earmarked  for  Dominion  contributions,  if 
required,  and  a  similar  sum  for  the  provincial  contribution.  The  total  expendi- 
ture on  the  project  up  to  March  31,  1949,  was  $686,895.24,  of  which  the  Dominion 
contributed  $249,999.80  plus  $75,000  of  the  mining  company's  grant  or  a  total 
of  $324,999.80. 

Trans-Canada  Highway 

Increasing  public  interest  in  this  national  project  resulted  in  the  Director 
of  Special  Projects  and  his  staff  giving  considerable  attention  to  what  this 
project  involved  in  terms  of  planning,  provincial  co-operation  and  expenditure. 
At  the  same  time,  information  was  collected  from  the  various  provinces  on  the 
status  of  existing  roads  that  might  form  part  of  the  Trans-Canada  route,  on 
estimates  of  costs,  and  on  comparative  mileages  of  alternative  routes.  The  latter 
question  was  an  initial  concern  of  the  provinces  and  was  given  a  good  deal  of 
publicity  in  Alberta  and  British  Columbia  where  there  were  advocates  of  three 
main  routes,  these  being  the  Yellowhead  Pass,  Kicking  Horse  Pass,  and  Crows- 
nest  Pass. 

The  Minister  of  Mines  and  Resources  called  a  conference  of  provincial 
Premiers  and  Ministers  in  Ottawa  on  December  14  and  15  to  discuss  the  Trans- 
Canada  Highway.  The  preparatory  work  for  this  meeting  was  mainly  under- 
taken by  the  Special  Projects  staff,  and  involved  the  collection  of  a  large 
amount  of  road  data  and  estimate  figures  and  the  preparation  of  suitable  maps. 

At  the  meeting,  all  the  provinces  expressed  a  great  interest  in  the  highway 
and  hoped  for  its  early  completion.  Provincial  representatives  also  indicated 
the  route  through  their  respective  provinces  that  they  preferred,  these  connect- 
ing without  loss  of  direction  with  the  route  through  adjacent  provinces. 

Following  the  conference,  the  provinces  were  asked  to  submit  definite 
information  on  their  selective  routes  together  with  estimates  of  cost,  construc- 
tion time,  and  specifications.  All  the  required  information  had  not  been 
obtained  at  the  end  of  the  fiscal  year. 

Following  the  conference,  preliininary  steps  were  taken  on  the  drafting  of  a 
Trans-Canada  Highway  Bill  under  which  the  Dominion  would  be  authorized  to 
assist  the  provinces  financially  under  certain  terms  and  conditions.  This  Bill 
was  not  ready  for  presentation  to  the  House  of  Commons  before  the  House 
was  dissolved. 

Victoria-Patricia  Bay  Airport  Road 

This  project  involves  the  improvement  or  reconstruction  of  17  miles  of  road 
connecting  the  city  of  Victoria  with  the  airport  and  air-harbour  at  Patricia  Bay. 
The  Dominion  and  the  Province  of  British  Columbia  agreed  to  contribute 
equally  to  the  cost  of  necessary  surveys,  the  Dominion  expenditure  not  to  exceed 
$4,000.  The  survey  work  was  under  the  direction  of  the  Public  Works  Depart- 
ment of  British  Columbia  and  began  in  March. 

The  first  work  undertaken  was  an  examination  and  survey  of  13  miles  of 
abandoned  railway  grade  which,  if  converted  to  highway  standards,  might  give 
a  satisfactory  high-standard  road  for  the  greater  part  of  the  distance  involved, 
42516— 2i 
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The  alternative  was  to  widen  and  improve  the  existing  road  which  served  all 
the  adjacent  area  in  addition  to  the  airport  and  was  subject  to  heavy 
cross-traffic. 

Investigations  showed  that  the  abandoned  railway  grade  did  not  offer  a 
wholly  satisfactory  solution  and  further  survey  was  required  to  see  what  might 
be  done  towards  improving  and  straightening  the  existing  road.  No  decision 
had  been  reached  at  the  end  of  the  year. 


Power  Projects 


Snare  River  Power  Development 

The  Snare  River  storage  and  power  project  was  completed  about  four  weeks 
ahead  of  schedule  and  within  the  estimated  cost.  Tests  of  the  powerhouse 
equipment  and  transmission  line  were  made  throughout  September,  and  the 
plant  was  officially  opened  and  commenced  delivering  power  on  October  4. 

A  description  of  the  main  features  of  this  development  were  included  in  the 
Annual  Report  for  the  year  ended  March  31,  1948,  and  a  full  report  on  the 
project  is  given  in  the  report  of  the  Northwest  Territories  Power  Commission  for 
the  fiscal  year  ended  March  31,  1949.  Consequently,  this  report  is  limited  to 
main  features  of  the  project. 

The  Snare  River  development  was  initiated  as  a  departmental  project  under 
the  Surveys  and  Engineering  Branch.  As  it  was  the  intention  that  the  plant, 
including  transmission  lines  and  sub-stations,  should  operate  on  a  self- 
sustaining  basis,  provision  was  made  for  this  by  the  passing  of  the  Northwest 
Territories  Power  Commission  Act  in  June,  1948.  This  provided  for  the 
establishment  of  a  Commission  that  would  be  responsible  for  the  completion 
and  operation  of  the  hydro-electric  development. 

•  The  Northwest  Territories  Power  Commission  took  over  the  entire  project 
on  September  1,  and  by  September  30  the  main  contract  was  completed  to  the 
extent  that  further  work  could  be  economically  done  by  day  labour  under 
Commission  supervision. 

Up  to  the  end  of  the  year  operation  of  the  plant  was  satisfactory  and  power 
was  steadily  supplied  over  the  winter  months.  The  investment  in  this  project, 
including  transmission  line  and  sub-stations,  from  its  inception  up  to  March 
31  amounted  to  $4,485,295.24. 

Fort  Smith  Power  Development 

In  January,  plans  were  commenced  for  the  installation  of  a  diesel  gener- 
ating plant  to  supply  the  electric  power  required  at  Fort  Smith,  N.W.T.  At 
present  three  Government  departments  operate  separate  diesel  plants,  and  it 
will  be  in  the  interests  of  economy  and  operating  efficiency  to  have  the  present 
and  future  departmental  and  local  needs  filled  by  one  central  plant. 

Plans  are  underway  to  build  the  power-house  and  part  of  the  distributing 
system  in  the  1949  construction  season,  and  to  com.plete  the  project  in  1950,  by 
which  time  the  diesel  engines,  generators  and  switchboards  will  have  been 
delivered  and  installed. 

Mayo  River  Power  Development 

In  co-operation  with  the  Dominion  Water  and  Power  Bureau  consideration 
was  given  to  the  development  of  a  hydro-electric  power  plant  on  the  Mayo 
River,  Yukon  Territory,  which  would  supply  power  for  the  silver-lead  mines 
that  are  operating  or  being  developed  in  the  Keno  Hill  District.  Approval  was 
obtained  for  surveys  and  investigations  to  be  made  at  an  estimated  cost  of 
$10,000.  Arrangements  were  completed  for  the  survey  party  to  commence 
work  before  the  end  of  April,  1949. 
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Eastern  Rockies  Forest  Conservation  Board 

This  Board  was  established  in  the  autumn  of  1947  under  the  authority  of  the 
Eastern  Rocky  Mountain  Forest  Conservation  Act,  passed  by  the  House  of 
Commons  in  July,  1947,  and  ratified  on  behalf  of  Alberta  by  its  legislature  in 
March,  1948. 

Under  the  Act  and  appended  Agreement,  8,585  square  miles  on  the  eastern 
slope  of  the  Rocky  Mountains  in  Alberta  becomes  the  responsibility  of  the 
board  for  all  matters  related  to  forest  protection  and  development.  This  includes 
the  construction  and  maintenance  of  roads  and  other  projects  and  facilities 
required  to  conserve  the  forests  of  the  area  and  maintain  the  greatest  possible 
flow  of  water  in  the  Saskatchewan  River  and  its  tributaries. 

The  three  members  of  the  Board  are:  Howard  Kennedy,  C.B.E.,  M.C.,  B.Sc, 
chairman;  J.  M.  Wardle,  C.E.E.,  B  Sc,  Dominion  member;  and  H.  G.  Jensen, 
LL.B.,  Alberta  member. 

As  the  work  of  the  Board  has  been  covered  in  its  own  report,  only  a 
summary  of  its  operations  will  be  given  here. 

A  general  policy  for  road  construction  was  established.  This  called  for  a 
main  trunk  road  with  20'  top,  joining  the  Crowsnest,  Bow  River,  and  Clearwater 
Forests,  and  following  as  closely  as  possible  the  north-south  central  axis  of  these 
forests.  Class  B  or  secondary  roads  were  to  be  largely  lateral  roads  with  14'  top, 
and  Class  C  roads  were  to  be  modified  trails  suitable  for  use  by  jeeps  or  small 
tractors  in  emergencies.. 

Despite  the  late  spring  of  1948  and  the  organizational  difficulties  of  com- 
mencing the  road  construction  program,  24  miles  of  secondary  road  and  seven 
miles  of  main  road  were  constructed  during  the  open  season  by  day  labour. 
Culverts,  piling  and  bridging  materials  were  stockpiled  to  facilitate  next  year's 
work.  Construction  equipment  purchased  by  the  Board  during  this  year  will 
allow  for  some  40  miles  of  road  construction  by  day  labour  during  the  next 
season,  in  addition  to  the  sections  for  which  contracts  will  be  let. 

Surveys  were  completed  during  the  year  that  will  enable  the  letting  of 
contracts  for  the  construction  of  70  miles  of  road  in  1949,  and  sufficient 
survey  equipment  was  on  hand  at  the  end  of  the  fiscal  year  to  permit  six  full 
survey  parties  to  be  placed  in  the  field  in  the  open  season  of  1949. 

The  Board's  Forestry  Division  is  a  technical  staff  auxiliary  to  the  functions 
of  policy  making.  It  secures  information  on  which  policy  is  based,  and  works 
out  the  methods  required  to  carry  out  the  policies,  and  observes  their  execution. 
The  field  force  in  the  Reserve  area,  from  superintendents  to  rangers  and 
lookout  men,  are  members  of  the  Alberta  Forest  Service,  and  are  responsible  for 
detection  and  suppression  of  fires,  for  day  to  day  admmistration  of  the  area,  and 
for  carrying  out  the  Board's  policies. 

The  fire  loss  during  1948-49  was  low.  In  the  summer,  the  Board  commenced 
a  program  of  visible  area  mapping  from  lookouts  to  obtain  a  better  picture  of 
the  requirements  for  a  fullj'  effective  ground  detection  system.  Large  scale 
tests  for  the  installation  of  a  radio  network  were  carried  out.  Experimental 
planning  and  studies  of  grazing  effects  were  undertaken.  Cutting  regulations 
were  revised  in  co-operation  with  the  Alberta  Forest  Service,  and  type  mapping 
of  all  the  forested  areas  was  started  by  the  Dominion  Forest  Service  at  the 
Board's  request. 
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International  Boundary  Commission 

Although  the  original  definition  of  the  boundary  line  between  Canada  and 
the  United  States  was  included  in  the  treaties  of  1783,  1814  and  1846  between 
the  Governments  of  Great  Britain  and  the  United  States,  and  that  of  the 
boundary  line  between  Canada  and  Alaska  in  the  treaty  of  1825  between  Great 
Britain  and  Russia  (the  definition  in  this  treaty  being  repeated  in  the  treaty  of 
1867  by  which  the  United  States  acquired  the  territory  of  Alaska  from  Russia), 
a  number  of  additional  treaties  and  several  international  commissions  were 
found  to  be  necessary  to  settle  details  in  dispute  relating  to  the  interpretation 
of  the  provisions  of  these  early  treaties.  Until  1925,  however,  no  provision  was 
made  for  the  future  maintenance  of  the  boundary  line  when  the  surveys  and 
demarcation  required  by  the  various  treaties  had  been  completed. 

Under  the  provisions  of  the  treaty  of  1  925  between  Canada  and  the  United 
States,  the  International  Boundary  Commissioners,  one  for  Canada  and  one  for 
the  United  States,  appointed  under  the  treaties  of  1903  and  1908,  were  re- 
appointed "in  order  to  provide  for  the  maintenance  of  an  effective  boundary 
line  between  the  Dominion  of  Canada  and  the  United  States  and  between  the 
Dom.inion  of  Canada  and  Alaska."     The  treaty  further  stipulated: 

"The  said  Commissioners  shall  submit  to  their  respective  Governments 
from  time  to  time,  at  least  once  in  every  calendar  year,  a  joint  report  con- 
taining a  statement  of  inspections  made,  the  monuments  and  buoys  repaired, 
relocated,  rebuilt,  moved  and  established,  and  shall  submit  with  their  reports, 
plats  and  tables  certified  and  signed  by  the  Commissioners,  giving  the  loca- 
tions and  geodetic  positions  of  all  monuments  moved  and  all  additional  monu- 
ments established  within  the  year,  and  such  other  information  as  may  be 
necessary  to  keep  the  boundary  maps  and  records  accurately  revised." 

Each  Section  of  the  Com.mission  has  its  own  staff  of  engineers,  draftsmen 
and  stenographers.  Under  the  treaty,  expenditures  for  the  maintenance  of  the 
boundary  are  shared  equally  by  the  two  countries  but  each  country  pays  the 
salaries  and  travelling  expenses  of  its  own  Commissioner  and  his  assistants. 
The  Commissioners  meet  at  least  once  annually  to  co-ordinate  the  work  of  the 
two  Sections  of  the  Commission,  to  sign  letters  of  transmittal  and  certificates  for 
their  annual  joint  reports,  to  sign  joint  statements  of  divisible  expenditures, 
to  arrange  for  their  trips  of  inspection  to  the  various  sections  of  the  boundary 
line,  and  to  discuss  boundai-y  matters  in  general. 

Conference  of  the  Commissioners 

In  1948  the  Commissioners,  J.  M.  Wardle  for  Canada  and  John  A.  Ulinski  for 
the  United  States,  held  their  first  meeting  for  the  year  in  Washington  from  April 
27  to  April  29.  They  agreed  that  the  inspection  and  repair  of  the  boundary 
monuments  and  the  reclearing  of  the  vista  at  the  boundary  crossings  of  the 
Kelsall  and  Tahini  Rivers  near  Haines,  Alaska,  and  along  the  49th  Parallel  from 
Columbia  Valley  to  Point  Roberts  on  the  Pacific  Coast,  should  be  undertaken 
by  parties  of  the  Canadian  Section;  and  that  similar  work  at  the  boundary 
crossings  of  the  Iskut  and  Katete  Rivers,  and  the  continuation  of  the  inspection 
and  repair  of  reference  monuments  eastward  from  Laurel,  Minnesota,  on  the 
Ontario-Minnesota  boundary,  where  work  was  stopped  in  1947,  should  be 
undertaken  by  parties  of  the  United  States  Section.  Among  other  matters  dis- 
cussed was  the  condition  of  the  offshore  range  marks  at  Point  Roberts,  which 
are  deteriorating.  It  was  agreed  that  an  investigation  should  be  made  for  the 
replacement  of  these  range  marks. 
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Inspection  by  the  Commissioners 

On  August  5  the  Commissioners  met  at  Detroit,  Michigan,  for  an  inspection 
trip  by  boat  along  the  boundary  through  St.  Clair  River,  St.  Mary  River  and 
Pigeon  River,  noting  the  condition  of  a  number  of  the  boundary  reference 
monuments  on  the  way.  Two  were  found  completely  out  of  place.  No.  48,  on 
the  St.  Clair  River,  near  Corunna,  Ontario,  had  been  undermined  by  the  river, 
and  No.  57,  at  Point  Edward,  Ontario,  had  been  broken  and  moved  out  of  place 
by  the  operations  of  a  contractor  in  removing  sand  from  the  beach.  Bridge 
tablets  on  the  Blue  Water  bridge  and  reference  monuments  and  bridge  tablets 
inspected  on  St.  Mary  River  were  found  in  good  condition.  From  Port  Arthur 
inspection  of  the  boundary  through  Pigeon  River  was  made  by  automobile. 
Bridge  tablets  and  reference  monuments  were  found  to  be  in  good  condition, 
except  reference  monument  No.  1364  near  the  mouth  of  the  Pigeon  River,  which 
was  found  to  require  repairs  to  the  concrete  base. 

Maintenance  of  the  Boundary 

The  boundary  areas  in  southeast  Alaska  are  difficult  of  access.  The  most 
practicable  means  of  travelling  to  them  is  by  boat  or  canoe  up  the  swift  glacial 
streams  which  cross  the  boundary  on  their  way  to  the  ocean.  For  the  trans- 
portation of  the  Canadian  field  party  to  the  tributaires  of  the  Chilkat  River  a 
river  boat  was  chartered,  in  which  the  party  was  taken  from  Wells,  24  miles  by 
motor  road  from  Haines,  to  the  mouth  of  the  Tahini  River,  about  20  miles  from 
Wells  as  scaled  on  the  map  but  considerably  farther  by  the  winding  course  the 
boat  was  forced  to  take  to  avoid  the  sand  and  gravel  bars  in  the  shallow  bed 
of  the  river.  Before  the  Tahini  River  could  be  ascended,  it  was  found  that  partly 
submerged  fallen  trees  would  have  to  be  blasted  by  dynamite  to  clear  the 
channel. 

Camp  was  established  on  a  knoll  near  the  mouth  of  an  unnamed  creek  on 
the  west  side  of  the  Tahini,  which  for  convenience  was  named  Eaton  Creek, 
after  D.  W.  Eaton,  assistant  to  J.  A.  Flemer,  engineer  in  charge  of  the  United 
States  party  which  surveyed  the  area  and  marked  the  boundary  across  the 
Tahini  River  in  1905.  Above  camp  the  river  was  a  mountain  torrent,  swollen 
by  the  rapidly  melting  snow  on  the  mountains  and  glaciers.  A  trail  was  cut 
through  the  dense  growth  in  the  valley  and  foot  bridges  were  constructed  across 
the  mountain  creeks  for  about  two  miles  to  the  boundary.  There  the  old  vista 
cutting  had  become  completely  filled  in,  but  the  monuments  at  the  sides  of  the 
Tahini  River  were  found  after  a  short  search. 

The  vista  was  cleared  for  about  one-half  mile  up  the  steep  side  of  Boundary 
Peak  128  to  the  tree  line  on  the  east  side  of  the  river.  It  was  continued  west- 
ward across  the  west  fork  of  the  Tahini,  which  is  now  named  Flemer  River,  and 
across  several  large  creeks  between  the  heavily  wooded  knolls  for  about  four 
miles  to  Monument  132,  at  tree  line  on  the  slope  of  Boundary  Peak  134.  At  the 
Flemer  River  the  boundary  line  crossed  just  above  the  falls  which  were  visible 
from  the  camp,  and  on  the  west  side  of  the  river  there  was  a  prominent  land 
mark  in  the  form  of  a  pyramid  about  15  feet  high.  The  growth  in  the  vista  was 
mostly  spruce  and  balsam  on  the  tops  of  the  knolls,  and  alder  and  birch  in  the 
hollows.  In  accordance  with  the  present  practice  of  the  Commission,  the 
monuments  from  No.  129  on  the  east  side  of  the  Tahini  to  No.  133  about  three 
miles  west  of  the  tree  line  on  the  slope  of  Boundary  Peak  134  were  marked  by 
hand  drill  with  their  consecutive  numbers. 

The  Kelsall  River  joins  the  Chilkat  about  10  miles  above  Wells.  The 
rapidity  of  its  current  makes  boating  impossible  on  it.  At  the  confluence  of  the 
two  rivers  the  Chilkat  is  very  wide,  with  a  large  number  of  shallow  channels 
flowing  between  silt-formed  islands,  which  makes  the  approach  to  the  Kelsall 
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difficult.  At  flood  stage  a  boat  can  be  taken  to  the  north  shore  of  the  Chilkat 
a  mile  or  so  east  of  the  Kelsall,  but  at  ordinary  water  level  about  a  mile  of 
grass  covered  marsh  has  to  be  crossed  before  the  shore  can  be,  reached. 

The  two  mules  which  had  been  used  for  packing  by  the  maintenance  party 
of  1947  were  transported  by  boat  from  Wells  to  the  camp  at  the  beginning  of  the 
12-mile  trail  up  the  Kelsall  River  valley  to  the  boundary.  This  trail  was  found 
to  be  blocked  in  many  places  by  fallen  trees  and  quickly  growing  devil's  club, 
and  completely  obliterated  in  part  by  slides  down  the  steep  mountain  sides. 
Furthermore,  the  bridge  built  across  the  river  in  1947  had  been  destroyed  by 
flood.  A  new  bridge  was  constructed.  Four  75-foot  spruce  timbers  formed  the 
stringers,  two  projecting  from  each  side  of  the  river,  and  roughly  hewn  planks 
formed  the  floor.  Upon  completion  of  the  bridge  and  repairs  to  the  trail,  camp 
was  moved  to  within  a  mile  of  the  boundary.  From  this  point  a  foot  trail  was 
slashed  through  dense  alders  until  the  line  was  intersected  near  Monument  138. 

The  river  at  the  boundary  flows  through  a  canj'on,  consequently  the  vista 
cutting  there  was  difficult  and  dangerous  work.  Westward  from  the  river  the 
vista  was  cut  up  the  steep  slope  past  Monuments  137  and  138  and  continued  up 
the  slope  to  the  edge  of  the  alders.  These  monuments,  together  with  No.  139 
on  the  clear  rolling  ridge  to  the  westward,  were  marked  with  their  respective 
numbers  and  the  party  moved  camp  back  to  the  bridge  to  work  on  the  east 
side  of  the  river. 

From  the  bridge  a  foot  trail  was  made  through  the  dense  growth  on  the 
rugged  mountain-side  east  of  the  river  for  about  four  miles  to  the  boundary. 
There  the  old  vista  was  easily  found,  the  growth  being  mostly  large  spruce  and 
hemlock.  Numbers  were  also  inscribed  by  hand  drill  on  Monuments  135  and 
136  on  this  side  of  the  river. 

Bears  were  a  constant  menace  to  supplies  on  the  Kelsall  River.  While  the 
party  was  working  on  the  bridge  a  large  grizzly  broke  into  the  cook  tent  at 
the  base  camp  and  devoured  some  supplies,  including  a  cake  of  soap,  before  it 
was  shot  by  the  packer.  It  took  the  efforts  of  four  men  to  drag  the  carcass  to 
the  side  of  the  trail.  A  week  later  it  was  found  that  wolves  had  left  nothing 
but  its  bare  bones. 

The  Commissioner  and  the  Engineer  to  the  Commission  of  the  United  States 
Section  arrived  in  Haines  and  visited  the  engineer  in  charge  of  the  maintenance 
party  on  the  Kelsall  and  Tahini  Rivers  in  July.  A  trip  was  arranged  to  take 
them  in  the  river  boat  up  the  Chilkat  River  as  far  as  the  boundary  area  in  the 
vicinity  of  Boundary  Peak  142. 

About  10  miles  of  boundary  line  were  inspected,  10  boundary  monuments 
were  numbered  and  eight  miles  of  boundary  vista  were  cut  on  the  Kelsall 
and  Tahini  Rivers. 

The  maintenance  party  on  the  British  Columbia-Washington  boundary 
established  their  first  camp  in  Columbia  Valley,  a  few  miles  south  of  Chilliwack, 
and  worked  westward  across  Vedder  Mountain.  On  the  face  of  the  bluff  below 
Monument  31,  just  west  of  Huntingdon,  where  brush  had  been  planted  by  a 
maintenance  party  in  1935  to  prevent  ei'osion,  another  part  of  the  bluff  was 
found  to  be  eroding,  so  brush  was  similarly  planted  there.  Between  Monuments 
9  and  10  there  were  two  intervening  ridges.  Two  cedar  posts  were  placed 
to  make  the  line  easier  to  find  in  this  area,  one  on  the  first  ridge  west  of 
Monument  10  and  the  other  at  the  end  of  a  truck  road.  Monument  6  was  found 
to  be  at  the  edge  of  a  ditch  with  the  north  side  of  its  base  partially  exposed; 
a  retaining  wall  of  logs  was  built  there  to  prevent  further  erosion.    Most  of  the 
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monuments  from  No.  2  to  No.  44  were  given  two  coats  of  aluminum  paint  to 
preserve  them  from  rust.  At  the  end  of  the  season,  the  condition  of  the  range 
towers  at  Boundary  Bay  and  Point  Roberts  was  noted  for  the  information  of 
the  Commissioners. 

From  Columbia  Valley  to  Point  Roberts  47  miles  of  boundary  line  was 
inspected.  Of  the  44  monuments  inspected  three  were  repaired,  and  about  25 
miles  of  vista  was  cut. 

Miscellaneous 

Various  sets  of  maps,  the  geographic  positions  of  boundary  monuments  and 
triangulation  stations,  and  a  number  of  photographs  of  boundary  areas  were 
supplied  to  other  branches  of  the  Department.  In  addition,  maps  and  various 
sorts  of  information  regarding  boundary  matters  were  sent  to  the  Department  of 
National  Defence,  the  Surveyor  General  of  Ontario,  the  Surveyor  General  of 
British  Columbia,  the  United  States  Immigration  and  Naturalization  Service, 
and  to  a  great  number  of  private  individuals. 
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The  past  fiscal  year  was  marked  by  several  developments  of  outstanding 
interest  and  importance  in  the  mining  and  forestry  industries,  the  two  primary 
industries  served  bj'  the  Branch.  With  high  base  metals  prices  as  a  chief  con- 
tributing factor  the  mineral  industry  established  a  I'ecord  in  the  value  of  its 
output  which  amounted  to  more  than  $810,000,000.  Newsprint  production  set 
a  record  of  approximately  4,600,000  tons  and  the  production  of  lumber,  estimated 
at  5,125,000  M.  board  feet,  was  only  slightly  lower  than  in  1947,  the  record  year. 

In  the  matter  of  export  trade,  so  vital  to  Canada's  economic  well-being,  the 
two  industries  continued  to  play  a  leading  role.  The  sale  abroad  of  wood, 
wood  products,  and  paper  yielded  more  foreign  exchange  in  1948  than  any 
other  two  industrial  groups  combined.  Canadian  forest  products  sold  in  the 
United  States  in  1948  yielded  more  than  $750,000,000  in  American  exchange. 
Sales  of  metals  and  minerals  and  their  products  abroad  in  1948  reached 
.$491,000,000,  the  value  of  the  exports  to  the  United  States  being  $224,000,000. 

Top-ranking  development  in  the  niineral  industry  was  the  continued 
success  of  drilling  operations  in  new  oil  fields  in  Alberta.  To  a  country  long 
dependent  upon  outside  sources  of  supply  for  90  per  cent  or  more  of  its  crude 
oil  requirements,  recent  developments  in  Alberta  are  without  parallel  in  Cana- 
dian industrial  history.  So  much  has  been  crov/ded  into  such  a  relatively  short 
space  of  time  that  it  is  difficult  to  appraise  the  full  importance  and  significance 
of  these  developments  to  the  Canadian  economy.  By  the  end  of  the  fiscal  year, 
however,  a  self-sufficiency  of  crude  oil  for  the  Prairie  region  seemed  to  be 
definitely  established.  There  were  hopes,  supported  by  considerable  geological 
and  other  evidence,  of  an  eventual  self-sufficiency  in  oil  for  Canada  as  a  whole. 
The  success  or  otherwise  that  may  follov/  a  search  for  oil  is  seldom  predictable, 
but  present  indications  are  that  Canada's  dependence  upon  foreign  supplies 
v/ill  be  greatly  lessened  in  the  years  ahead.  This  dependence  in  1948  resulted  in 
an  expenditure  of  more  than  $190,000,000  for  imports  of  crude  oil  to  meet 
domestic  requirements. 

These  developments  in  Alberta,  particularly  the  finding  of  large  fields  such 
as  Leduc  and  Redwater,  have  brought  about  an  unprecedented  development 
program.  The  area  from  Edmonton  north  to  Athabasca  and  for  a  considerable 
distance  beyond  has  been  taken  up  either  by  permit  or  lease  and  many  wells  are 
being  drilled.  Not  only  is  a  large  increase  in  production  anticipated  for  1949, 
but  there  is  to  be  considerable  expansion  of  refining  facilities. 

Canada  seemed  also  to  be  on  the  threshold  of  natural  gas  developments 
that  may  have  far-reaching  effects  on  the  economy  of  the  country  and  that,  in 
large  part,  are  closely  related  to  the  aforementioned  oil  developments.  In 
Alberta,  developments  in  1948  tended  to  further  demonstrate  that  enormous 
natural  gas  reserves  can  be  developed.  Excluding  the  Pincher  Creek  field  where 
gas  was  discovered  in  1948,  an  estimate  of  the  developed  natural  gas  reserves 
of  the  Prairie  Provinces  as  computed  by  Hume  and  Ignatieff  of  the  Mines, 
Forests  and  Scientific  Services  Branch  as  of  November  30,  1948  was  4-3  trillion 
cubic  feet,  an  increase  from  April,  1948,  of  600  billion  cubic  feet.  Only  wells 
adding   further   reserves   to   partly    developed   fields    were   considered   in   the 
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estimate  and  all  isolated  wells  in  which  gas  supplies  had  been  measured  or 
observed  were  excluded  because  of  lack  of  data  on  the  size  of  the  possible  new 
fields  that  such  wells  might  indicate.  A  consideration  of  these  wells,  however, 
strongly  supports  the  conclusion  that  the  potential  gas  reserves  of  the  Prairies 
are  probably  many  times  the  developed  reserves. 

In  mining  also  there  was  evidence  of  vigorous  activity  and  solid  accomplish- 
ment, much  of  it  the  result  of  progressive  increases  in  the  prices  of  lead,  zinc, 
and  copper  throughout  1948.  Seldom  if  ever  before  was  there  a  greater  demand 
for  these  metals.  Near  the  end  of  the  fiscal  year,  however,  the  demand  began  to 
slacken,  indicating  that  consumers  had  acquired  large  supplies  and  were  with- 
holding orders  in  anticipation  of  a  price  decline. 

Meantime,  the  high  prices  proved  to  be  a  powerful  stimulus  in  the  search 
for  new  sources  of  the  metals  and  in  the  exploration  and  development  of  base 
metal  properties  toward  production.  Among  the  noteworthy  developments  in 
reference  to  these  activities  was  the  granting  of  a  concession  by  the  Federal 
Government  to  Northern  Lead  Zinc  Limited  in  association  with  the  Consoli- 
dated Mining  and  Smelting  Company  of  Canada  Limited,  and  Ventures  Limited 
of  a  500-square  mile  area  surrounding  the  lead-zinc  deposit  at  Pine  Point  on  the 
south  shore  of  Great  Slave  Lake.  Extensive  drilling  exploration  under  direction 
of  Consolidated  Smelters  was  commenced  in  an  attempt  to  disclose  new  ore- 
bodies.  Another  was  the  entry  into  production  early  in  1949  of  the  East  Sullivan 
copper-zinc-gold  mine  in  western  Quebec,  with  a  mill  having  a  daily  capacity  of 
2,000  tons.  In  the  Noranda  area  in  the  same  province  Quemont  Mining  Corpora- 
tion expected  to  have  its  2,000-ton  mill  in  operation  by  mid- 1949  for  the  produc- 
tion of  copper-zinc,  and  pyrite  concentrates.  In  southern  British  Columbia, 
Reeves-MacDonald  Mines  Limited  was  building  a  1,000-ton  mill  to  treat  its 
lead-zinc  ore  and  also  expected  to  commence  production  during  the  first  half 
of  1949. 

Elsewhere  in  widely  scattered  areas  smaller  properties,  some  of  which  had 
been  idle  for  years,  were  being  prepared  for  production. 

At  other  less-advanced  base  metal  properties,  concerted  efforts  were  being 
made  by  surface  and  underground  exploratory  work  to  determine  the  char- 
acter and  dimensions  of  deposits.  An  illustration  of  this  was  the  drilling  done 
by  Noranda  Mines  Limited  on  a  property  in  Gaspe  which  disclosed  6,000,000 
tons  of  additional  copper  ore,  bringing  the  total  indicated  by  drilling  to 
40,000,000  tons.  Another  is  the  work  that  has  been  underway  for  the  past  few 
years  at  Lynn  Lake  about  150  miles  north  of  Sherridon,  Manitoba,  where 
Sherritt-Gordon  Mines  Limited  has  disclosed  about  8,300,000  tons  of  copper- 
nickel  ore.    A  shaft  to  develop  four  of  the  five  orebodies  was  being  sunk  in  1948. 

The  effect  of  the  base  metal  price  increases  is  perhaps  seen  to  best  advantage 
in  the  production  and  export  figures.  Production  of  nickel,  copper,  lead  and 
zinc  established  a  record  value  of  $318,117,000,  and  exports  a  record  of 
S225,667,000,  the  comparable  figures  for  1947  being  $253,079,000  and 
$174,079,000,  respectively.  Exports  to  the  United  States  in  1948  were  valued  at 
$117.886,000. 

The  increase  in  the  value  of  gold  production  from  $107,458,000  in  1947  to 
$123,466,000  in  1948  was  particularly  encouraging  in  view  of  the  depressed  state 
of  the  industry  in  recent  years.  This  increase  resulted  largely  from  further 
improvement  in  the  supply  of  labour  and  from  the  cost-aid  assistance  provided 
under  the  Emergency  Gold  Mining  Assistance  Act  which  came  into  force  June 
15,  1948.  Briefly,  the  Act  authorizes  the  Minister  of  Mines  and  Resources  to 
make  assistance  payments  to  operators  of  primary  gold  mines  in  respect  of  gold 
produced  from  their  mines  and  sold  to  the  Royal  Canadian  Mint,  or  exported 
from  Canada  and  sold  during  1948,  1949,  and  1950.  Eighty-four  mines  submitted 
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applications  during  the  fiscal  year  and  the  assistance  payments,  together  with  the 
holdback,  amounted  to  approximately  $8,700,000.  The  assistance  payments  were 
made  on  87-4  per  cent  of  the  1948  production  of  gold,  the  average  assistance 
payable  per  ounce  of  gold  being  $3.18. 

Comparable  in  importance  to  the  aforementioned  oil  developments  and, 
like  them,  indicative  of  Canada's  expanding  mineral  economy,  were  the  develop- 
ments in  relation  to  iron  ore,  titanium,  and  uranium. 

Prominent  among  these  was  the  proving"  of  300  million  tons  of  iron  ore  in 
the  Quebec-Labrador  area,  the  tonnage  considered  necessary'  to  warrant  con- 
struction of  a  350-mile  railway  from  the  deposits  to  the  port  of  Seven  Islands 
on  the  Gulf  of  St.  Lawrence.  B3'  the  end  of  1948,  28  separate  orebodies  had 
been  drilled  and  proved,  all  of  which  are  high  grade  and  of  economic  size,  the 
largest  containing  45  million  tons.  The  substantial  tonnage  of  manganiferous 
ore  now  proved  is  particularly  interesting.  Although  no  body  of  manganese  has 
been  proved  as  yet,  outcrops  of  material  high  enough  in  manganese  to  be 
classed  as  ore  have  been  found  in  a  number  of  places. 

Meantime,  the  Steep  Rock  and  Helen  iron  mines  in  Ontario,  the  only 
Canadian  sources  of  iron  ore  output  at  present,  were  preparing  for  a  considerable 
increase  in  production.  Most  of  the  ore  is  exported  to  the  United  States  as  it  is 
found  to  be  economical  to  use  ores  from  that  country,  mixed  with  a  small 
proportion  of  Canadian  ore,  in  the  blast  furnaces  of  Ontario. 

Developments  at  Allard  Lake,  22  miles  north  of  Havre  St.  Pierre  in  Quebec 
seem  to  indicate  eventual  leadership  in  the  production  of  titanium  pigments  and 
metal.  The  deposit  has  been  tested  by  drilling  and  contains  upwards  of  200 
million  tons  of  titanium  ore.  A  27-mile  railway  is  under  construction  from 
Havre  St.  Pierre  to  the  orebody.  Present  plans  for  mining  ilmenite  at  Allard 
Lake  and  treating  it  in  a  smelter  to  be  built  at  Sorel,  Quebec,  are  related  only 
to  the  production  of  titanium  dioxide  pigment.  When  a  suitable  process  for  the 
economic  production  of  titanium  metal  has  been  worked  out  there  is  no  doubt 
that  the  output  of  ilmenite  from  the  mine  and  of  its  products  from  the  smelter 
vrill  be  increased. 

Few  events  in  mining  during  the  fiscal  year  aroused  greater  interest  than 
did  the  search  for  new  sources  of  uranium.  Hundreds  of  prospectors  were 
engaged  in  the  search  which  lacked  little  of  the  colour  and  glamour  usually 
associated  with  the  search  for  gold.  Reminiscent  of  the  gold  rush  into  the 
Red  Lake  area  more  than  20  years  ago  was  the  staking  rush  that  followed 
the  discovery  of  pitchblende  at  Canray  near  Sault  Ste.  Marie,  Ontario,  in 
the  autumn  of  1948.  Two  other  pitchblende  discoveries  were  reported  in  the 
area  late  in  1948.  However,  with  winter  ahead,  most  of  the  attention  in  the 
region  was  given  to  the  staking  of  claims.  Otherwise,  chief  interest  was 
centred  in  the  Goldfields  area  of  northern  Saskatchewan  where  the  Crown- 
owned  Eldorada  Mining  and  Refining  (1944)  Limited  has  a  large  block  of  claims 
on  which  it  has  made  several  important  discoveries  of  pitchblende.  The 
company  was  doing  underground  work  on  one  of  its  properties  and  has  diamond 
drilled  several  other  properties.  Several  privately  owned  syndicates  and  many 
prospectors  on  their  own  were  active  in  the  area. 

In  the  same  area,  Nicholson  Mines  Limited  did  further  drilling  and  surface 
work  on  its  property,  as  a  result  of  which  it  planned  to  commence  shaft- 
sinking  in  1949. 

At  Black  Lake,  120  miles  east  of  Goldfields  an  important  discovery  of 
pitchblende  was  made  in  the  autumn  of  1948.  Considerable  prospecting  activity 
was  underway  also  in  the  Lac  La  Ronge  area  of  Saskatchewan. 

A  spectacular  staking  rush  followed  the  detection  of  radioactivity  in 
August,  1948,  in  samples  from  the  Little  Gem  property  in  the  Bridge  River 
area,  British  Columbia.     Several  years  ago  this  property  received  some  under- 
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ground  exploratory  attention  because  of  the  gold-cobalt  content  of  the  deposits. 
The  checking  of  other  previously  known  cobalt  occurrences  in  the  province 
resulted  in  the  discovery  of  uranium  in  appreciable  quantities  at  the  Victoria 
property  near  Hazelton. 

Operations  at  the  Eldorado  mine  in  the  Northwest  Territories  continued 
as  usual.  The  mine  is  the  only  present  Canadian  source  of  output  of  uranium 
ore.  Consolidated  Smelters  did  diamond  drilling  on  its  holdings  adjoining 
Eldorado,  and  International  Uranium  resumed  underground  exploratory  work 
on  its  property  nine  miles  southeast  of  Port  Radium. 

Former  pitchblende  discoveries  in  the  Hottah  Lake  area  were  dormant. 

Some  exploratory  attention  was  given  to  a  discovery  about  100  miles 
northwest  of  Yellowknife.  Discoveries  in  the  Barnston  River  area  about 
100  miles  east  of  Yellowknife  led  to  the  staking  of  about  300  claims. 

In  Ontario,  further  prospecting  was  done  on  the  Mosher  occurrence  north 
of  Cochrane  that  was  discovered  in  1947.  Interest  in  the  district  waned, 
however,  when  it  was  found  that  the  radioactivity  was  caused  by  thorium 
rather  than  by  uranium.  Further  surface  work  was  done  on  properties  in  the 
Wilberforce  area. 

In  the  industrial  mineral  group  there  were  few  developments  of  out- 
standing interest,  a  notable  exception  being  the  discovery  of  chrysotile  asbestos 
near  Matheson  in  Munro  township,  Ontario.  Although  public  announcement 
of  this  came  late  in  the  fiscal  year,  the  discovery  is  of  major  importance  and 
will  greatly  enhance  the  leading  position  Canada  now  holds  as  a  producer 
of  the  mineral. 

Including  clay  products  and  other  structural  materials,  the  value  of  output 
of  industrial  minerals  in  1948  reached  a  peak  of  $164,000,000,  compared  with 
$139,000,000  in  1947,  the  previous  peak  year.  Records  were  established  in 
the  output  of  asbestos,  gypsum,  salt,  feldspar,  nepheline  syenite,  and  of  the 
structural  materials,  and  in  the  value  of  output  of  several  of  the  minerals, 
including  asbestos,  gypsum,  the  structural  materials,  sodium  sulphate,  and  peat 
moss.  Canadian  output  of  gypsum  for  the  first  time  exceeded  3,000,000  tons 
and  the  value  of  output  for  the  first  time  exceeded  $5,000,000.  Much  the 
greater  part  of  the  output  is  exported  in  the  crude  state,  mainly  to  the  United 
States. 

Like  that  of  the  metals  the  demand  for  most  minerals  of  the  group  was 
seldom  greater,  and  more  particularly  in  reference  to  those  used  in  the 
chemical  and  construction  industries.  Although  production  of  cement  in 
Canada  in  1948  reached  a  peak  of  more  than  14,000,000  barrels  it  was  necessary 
to  import  1,121,000  barrels  to  meet  rising  construction  and  engineering 
demands.  Much  of  this  demand  arose  from  the  construction  of  power  sites, 
particularly  in  Ontario.  Expansion  of  cement  plants  will  increase  present 
annual  capacity  by  approximately  2,000,000  barrels  a  year.  However,  present 
indications  are  that  this  additional  capacity  will  be  insufficient  to  keep  pace 
with  the  increasing  demands. 

Expansion  in  production  capacity  and  modernization  in  production  methods 
in  the  interest  of  efficiency  were  general  also  in  the  clay  products  industry. 
Since  the  war  many  new  small  plants  have  been  established,  particularly  in 
Eastern  Canada,  and  others  are  being  established.  The  products  made  or  to 
be  made  in  these  plants  include  hotel  or  restaurant  ware,  low  tension  electrical 
insulators,  glassed  wall  tile,  and  art  or  novelty  ware. 

The  salt  industry  also  showed  further  tangible  evidence  of  expansion.  The 
new  salt  plant  of  Albei'ta  Salt  Company  Limited,  at  Lindbergh,  Alberta  was 
brought  into  production;  construction  in  Sarnia,  Ontario,  of  the  caustic  soda- 
chlorine  plant  of  Dow  Chemical  Company  of  Canada,   Limited,   was  nearing 
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completion;  and  construction  was  commenced  in  Beauharnois,  Quebec,  of  a 
similar  plant  by  Dominion  Alkali  and  Chemical" Company,  Limited.  Ontario 
produced  about  84  per  cent  of  the  Canadian  output  of  salt  in  1948,  for  use 
mainly  in  its  expanding  chemical  industries. 

Canada  supplies  a  large  part  of  its  own  requirements  for  industrial 
minerals,  but  imports  of  these  minerals  and  their  products  have  been  increasing 
rapidly  and  now  exceed  in  value  that  of  the  domestic  production  of  a  few 
years  ago.  This  has  directed  attention  to  the  possibility  of  greater  utilization 
of  active  and  potential  Canadian  sources  of  supply  and  there  are  indications 
that  this  attention  will  increase. 

Marked  improvement  can  be  recorded  also  for  the  forest  industry.  Post- 
war conditions  have  placed  this  industry  on  a  prime  footing  in  the  Canadian 
economy,  and  the  forests  now  account  for  31  per  cent  of  the  country's  industrial 
wealth.  As  noted  in  the  foregoing,  they  are  Canada's  chief  source  of  dollar 
exchange. 

The  extraordinary  demand  for  forest  products  that  has  prevailed  since 
the  war  continued  throughout  1948.  The  requirements  for  housing  and  other 
construction,  together  with  exports,  provided  a  stimulus  for  high  production. 
However,  there  was  a  decrease  in  lumber  exports  to  the  United  Kingdom 
and  this  resulted  in  lower  production  in  Eastern  Canada  which  was  not  quite 
offset  by  the  increased  production  from  British  Columbia.  Pulp  and  paper 
production  continued  to  increase  and  exports  of  these  products  reached  new 
high  levels  in  1948. 

Lack  of  international  purchasing  power,  coupled  with  an  increased  demand 
for  Canadian  forest  products  in  the  United  States,  has  resulted  in  that  country 
becoming  Canada's  main  export  market.  Canadian  exports  of  all  goods  to 
the  United  States  in  1948  were  valued  at  $1,501,000,000,  of  which  pulp  and 
paper  accounted  for  $541,022,000,  and  lumber  and  other  wood  products  for 
$213,916,000.  In  that  year  the  United  States  absorbed  68  per  cent  of  Canada's 
lumber  exports,  and  in  the  first  half  of  1948  Canadian  exports  of  pulp  to  the 
United  States  were  more  than  double  those  from  Scandinavia,  the  chief 
American  source  of  supply  prior  to  the  war.  Canada's  own  lumber  needs 
amount  to  from  40  to  50  per  cent  of  the  country's  output. 

The  lumber  industry  has  benefited  materially  from  a  number  of  factors, 
including  a  new  use  for  saw  lumber  in  the  manufacture  of  plywood,  and  the 
addition  of  facilities  to  saw-milling  operations  for  manufacturing  secondary 
products.  Pulp  and  paper  production  has  been  increased  by  the  extension  of 
productive  facilities,  the  replacement  of  outdated  equipment  in  newsprint  mills, 
the  extension  of  the  kraft  method  in  pulp  making,  and  by  constant  research 
in  the  utilization  of  raw  materials. 

A  highly  encouraging  development  was  the  increasing  attention  and 
recognition  given  to  the  matter  of  forest  depletion  by  industry  and  Govei^n- 
ment.  It  is  estimated  that  of  the  total  depletion  in  the  ten-year  period  ended 
1945,  about  74  per  cent  was  utilized  and  26  per  cent  was  destroyed  by  fire, 
insects,  and  disease.  Practically  all  of  the  depletion  is  concentrated  in  the 
435,000  square  miles  of  productive  forest  which  is  classed  as  accessible.  In 
many  sections  of  this  area  severe  over  cutting  is  taking  place,  whereas  the 
annual  growth  is  not  being  used  on  the  less  accessible  areas.  Efficient  utili- 
zation is  an  important  factor  in  depletion  and  there  is  little  doubt  that  in  the 
past  a  high  percentage  of  the  hewn  logs  was  discarded.  Changes  have  been 
taking  place  in  the  use  of  wood  that  permit  of  the  use  of  sizes  and  qualities 
that  are  unmerchantable  as  sawn  lumber.  Development  of  the  cellulose 
industry  is  rapidly  extending  the  use  of  wood.  Plastic  wood  products,  fibre 
board,  and  laminated  wood  will  doubtless  provide  an  increasing  outlet  for 
certain  classes  of  wood  so  that  by  the  greater  use  of  forest  resources  much 
of  the  waste  that  now  occurs  will  be  eliminated. 
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The  losses  through  forest  fires  were  again  high,  though  not  abnormally  so, 
considering  the  country  as  a  whole.  However,  Ontario  had  one  of  the  worst 
fire  seasons  in  recent  history,  and  losses  in  Manitoba  were  the  highest  in 
19  years.  Conditions  were  close  to  normal  in  Quebec,  Saskatchewan,  Yukon, 
and  the  Northwest  Territories,  while  in  Alberta  and  British  Columbia,  fire 
losses  were  well  below  average.  They  were  much  below  normal  in  New 
Brunswick,  and  were  exceptionally  light  in  Nova  Scotia.  Carelessness  on  the 
part  of  campers  and  others  continued  to  be  a  main  cause  of  forest  fires. 

The  services  provided  by  the  Branch  to  the  mineral  and  forest  industries, 
and  the  various  other  activities  now  constitute  a  large  and  important  field 
of  endeavour  in  the  Government  Service.  An  additional  major  responsibility 
of  the  Branch  is  assistance  in  the  administration  of  the  Emergency  Gold  Mining 
Assistance  Act. 

Progress  was  maintained  in  all  important  directions  and  much  was  accom- 
plished of  immediate  or  long  range  benefit  to  industry.  To  keep  pace  with 
the  needs  of  industry,  several  of  the  services  were  enlarged  and  additional 
services  were  established.  Efforts  were  continued  with  good  results  to  obtain 
highly  qualified  personnel  in  filling  vacant  geological,  metallurgical,  and 
engineering  positions  requiring  specialized  training  and  experience. 

An  increasing  desire  on  the  part  of  industry  to  make  full  use  of  the 
benefits  of  science  was  observed  and  in  many  of  the  projects  industry  actively 
participated  in  working  out  solutions  to  problems,  resulting  in  improvements 
in  plant  practice,  in  the  development  of  new  uses  for  various  products,  and 
in  the  extension  of  market  outlets. 

The  removal  of  government  restrictions  on  private  prospecting  for  and 
development  of  radioactive  mineral  deposits  early  in  1948  was  reflected  in  the 
year's  activities  of  the  Geological  Survey. 

The  interest  and  activity  in  the  rapidly  growing  search  for  radioactive 
minerals  resulted  in  the  extension  of  the  Survey's  facilities  and  the  organization 
of  a  separate  staff  to  make  investigations  and  to  give  advice  and  assistance  to 
prospectors,  mining  companies,  and  others.  The  Chief  Geologist  of  the  Geo- 
logical Survey  was  made  agent  of  the  Atomic  Energy  Control  Board. 

The  unparalleled  activity  in  the  search  for  oil  and  natural  gas,  particularly 
in  Western  Canada,  resulted  in  the  receipt  of  close  to  87,000  borings  samples 
for  filing  and  study. 

To  assist  geologists  engaged  in  oil  exploration,  three  specialists  were 
appointed  to  make  thorough  studies  of  the  oil-bearing  formations  of  Western 
Canada. 

The  staff  of  the  Geological  Survey's  Geophysical  section  was  increased  to 
cope  with  the  plotting  of  magnetic  data  acquired  through  the  use  of  the  airborne 
magnetometer.  These  surveys,  which  were  made  ovei  large  mineralized  areas  in 
western  Quebec  and  eastern  Ontario,  totalled  15,100  square  miles  and  required 
flights  aggi-egating  57,100  line  miles  of  magnetic  proflle,  constituting  about  500 
hours  of  flying  time. 

Since  its  establishment  in  1842  the  Geological  Survey  has  mapped  about  27 
per  cent  of  the  total  area  of  Canada  on  various  scales  ranging  from  detailed 
mapping  to  reconnaissance  survej^s.  Thus  the  task  ahead  is  great  and  with  the 
increasing  development  of  the  country  there  is  increasing  need  for  geological 
knowledge,  mainly  for  mineral  development  purposes,  but  for  agricultural, 
engineering,  and  other  purposes  as  well.  The  Survey,  for  instance,  anticipates 
a  steadily  increasing  need  in  the  years  ahead  for  work  on  Pleistocene  geology — 
such  matters  in  particular  as  soil  surveys  and  ground  water  supplies.  Activities 
in  this  field  of  endeavour  are  being  expanded. 
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The  Geological  Survey  had  61  parties  in  the  field  in  1948.  It  is  endeavour- 
ing to  increase  its  geological  staff  to  a  point  where  it  will  be  possible  to  place  100 
parties  in  the  field  each  year. 

Canadian  industry  benefited  materially  from  the  work  of  the  Bureau  of 
Mines.  Bureau  engineers  reported  the  solution  of  several  baffling  problems 
concerned  with  the  efficient  treatment  of  refractory  gold  ores  in  the  Northwest 
Territories  and  in  the  Red  Lake  area  of  Ontario.  In  another  project  they  worked 
out  corrective  procedures  to  reduce  losses  from  mill  tailings  that  several  gold 
operators  had  been  experiencing. 

Research  by  the  Bureau  on  radioactive  minerals  led  to  the  development  of 
a  process  for  the  treatment  of  low  grade  uranium  ores;  of  a  method  of  deter- 
mining thorium  in  ores;  and  to  development  of  a  simplified  method  for  the  field 
analysis  of  ore  by  a  standard  Geiger  field  counter. 

Exhaustive  studies  of  coal  mining  methods  and  underground  gasification  in 
Canada  and  abroad  were  made  to  assist  the  coal  industry  in  lowering  costs, 
increasing  production,  and  in  conserving  Canadian  coal  resources. 

A  pilot  plant  to  separate  bitumen  from  the  bituminous  sand  of  northern 
Alberta  was  ready  for  operation  at  the  end  of  the  fiscal  year.  Bureau  engineers 
believe  this  process  will  give  a  product  that  can  be  transmitted  by  pipe-line  and 
can  be  handled  without  difficulty  in  oil  refineries. 

The  results  of  a  study  of  winter  welding  methods  indicated  the  practic- 
ability of  structural  steel  welding  in  Canada  under  winter  conditions.  This 
method  may  eventually  replace  the  present  costly,  time-consuming  practice  of 
riveting  such  structures. 

Marked  progress  was  made  by  the  Bureau  in  the  development  of  new  alloys 
to  meet  exceptional  service  conditions.  In  co-operation  with  the  National 
Research  Council,  it  developed  one  such  alloy  which  is  now  under  test  in  jet 
engines.  In  a  co-operative  effort  with  the  Industrial  Advisory  Committee  on 
Magnesium  Research,  it  developed  a  high  strength  magnesium  casting  alloy. 
Research  aimed  at  finding  suitable  substitutes  for  such  strategic  alloying  metals 
as  chromium  and  manganese  was  initiated. 

The  interesting  results  of  several  experimental  projects  devoted  to  the 
regeneration  of  Canadian  forests  featured  research  activities  of  the  Dominion 
Forest  Service.  The  Service  reports  that  the  main  pulpwood  species,  spruce  and 
balsam  fir,  are  reproducing  satisfactorily  on  cut-over  lands  throughout  Eastern 
Canada.  The  regeneration  of  jackpine  on  burned-over  lands  is  satisfactory 
provided  that  a  seed  supply  is  available. 

A  considerable  interest  in  the  growth  of  yellow  birch  and  maple  resulted 
from  an  experiment  in  western  Quebec  in  which  defective  trees  and  underbrush 
v/ere  removed  from  a  stand  of  northern  hardwoods.  A  red  pine  plantation  near 
Rockland  in  eastern  Ontario  showed  continued  benefits  in  growth  rates  because 
of  thinnings  made  some  years  previously.  In  Alberta,  experimental  treatment 
of  the  forest  floor  to  obtain  reproduction  of  a  desirable  species  in  an  under- 
stocked mixed  wood  stand  shows  considerable  promise. 

Research  into  mechanical  methods  of  separating  wood  from  bark  in  mill 
v/aste  may  prove  to  be  of  economic  value  to  pulp  and  paper  mill  operators. 
Experiments  by  the  Forest  Service  indicated  this  might  be  accomplished  com- 
mercially by  electrolysis. 

The  Service  continued  research  into  possible  methods  of  cutting  down 
Canada's  annual  fire  losses  by  obtaining  valuable  data  on  moisture  and  inflam- 
mability in  relation  to  weather  conditions  and  for  the  completion  of  fire  danger 
tables  specifically  adapted  to  the  regions. 

The  conservation  of  large  and  valuable  supplies  of  timber  should  result 
following  the  success  of  work  on  the  use  of  red-stained  jackpine  in  ties  and 
poles. 
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Increased  use  was  made  by  the  provincial  forests  services  of  the  results  of 
air  photography  of  Canadian  forests.  Detailed  forest  maps  and  timber  estimates 
supported  by  field  work  were  prepared  as  well  as  general  forest  inventory 
maps  and  a  sample  photolithographic  map.  Advances  were  made  in  the  develop- 
ment of  instruments  for  the  plotting  of  timber  type  lines. 

The  Forest  Products  Laboratory  in  Vancouver  conducted  I'esearch  into  pro- 
duction methods  intended  to  reduce  the  wastage  of  raw  materials,  to  increase  the 
efficiency  of  utilization,  and  to  increase  the  use  of  species  of  minor  importance. 
Compilation  of  test  data  on  six  logging  operations  in  coastal  areas  showed  that, 
if  relogging  had  not  been  practised,  about  50  per  cent  of  the  original  volume 
would  have  been  left  as  waste. 

The  Laboratory  acquired  much  valuable  information  on  the  application  of 
chemical  research  to  waste  utilization  of  Western  Canadian  woods. 

Working  in  co-operation  with  the  Forest  Service,  the  Pulp  and  Paper 
Research  Institute  of  Canada  conducted  research  on  lignin  in  an  effort  to  improve 
pulping  technique  and  to  effect  economic  large-scale  uses  for  what,  at  present, 
constitutes  one  of  the  largest  waste-disposal  problems  in  Canada.  Institute 
observations  on  a  system  of  logging  steep  slopes  by  gravity  cableways  confirmed 
previous  conclusions  that  its  introduction  into  Canada  is  desirable  for  conserva- 
tion and  economy. 

Activities  of  the  Surveys  and  Mapping  Bureau  were  geared  to  meet  the 
greatly  increased  demand  for  maps  used  primarily  in  the  study  and  development 
of  Canada's  natural  resources.  To  meet  this  demand  and  to  ensure  greater 
efficiency  and  higher  standards  of  accuracy,  the  Bureau  increased  its  personnel, 
improved  existing  facilities  and  techniques,  and  installed  additional  equipment. 

Vertical  air  photographs  covering  340,000  square  miles  wei-e  received  in  the 
Air  Photographic  Library. 

In  all  the  topographical  work  full  use  is  made  of  modern  equipment  and 
scientific  tools.  For  instance,  the  Bureau  is  experimenting  with  the  use  of  the 
helicopter  in  mountainous  areas  for  the  movement  from  station  to  station  of 
field  parties  and  their  equipment. 

Hydrographie  charting  facilities  were  expanded  to  meet  increased  charting 
demands  in  the  Canadian  Arctic  regions,  the  Mackenzie  River-Great  Slave  Lake 
area,  and  in  the  coastal  waters  of  Newfoundland  and  Labrador.  The  new  hydro- 
graphic  ship  "Cartier",  fitted  with  m.odern  scientific  navigation  instruments,  was 
launched  for  work  on  the  Atlantic  seaboard. 

Pacific  navigation  will  experience  an  effective  saving  of  time  and  mileage  as 
a  result  of  a  current  survey  conducted  at  Active  Pass. 

The  Bureau  commenced  work  on  the  production  of  a  new  series  of  World 
Aeronautical  Charts  drawn  to  specifications  laid  down  by  the  International  Civil 
Aviation  Organization,  to  cover  all  of  Canada.  Its  geodetic  work  was  concen- 
trated on  extending  control  into  Canada's  northland  in  line  with  the  expanded 
pi'ogram  of  northern  development.  A  year's  testing  of  the  method  known  as 
Shoran  indicates  the  establishment  of  control  much  more  rapidly  than  by  the 
present  method  of  visual  fixation. 

Much  valuable  assistance  was  rendered  to  Canadian  industry  and  to 
governmental  agencies  through  the  astronomical  and  geophysical  research 
activities  of  the  Dominion  Observatories.  Navigation  is  benefiting  materially 
from  the  magnetic  studies  being  carried  out  in  the  Arctic  and  Hudson  Bay 
areas.  Activities  centring  about  the  seismic  studies  of  the  earth's  crust,  the 
continuous  construction  and  modification  of  the  magnetic  map  of  Canada,  and 
the  gravity  survey  are  of  interest  to  geological  and  mining  companies.  Con- 
siderable success  was  reported  from  the  summer  and  winter  installations  set 
up  in  connection  with  the  seismic  survey  of  Canadian  Shield  areas  in  northern 
Ontario  and  Quebec. 
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Important  advances  were  made  in  astrophysical  research  programs,  notably 
in  the  study  of  the  spectra  of  cool  red  giant  stars.  Continued  study  of  meteors 
in  co-operation  with  the  National  Research  Council  led  to  a  very  accurate 
determination  of  meteor  orbits  and  the  part  of  the  earth's  atmosphere  in  which 
meteor  phenomena  take  place.  Further  meteor  study  was  initiated  to  assist 
in  solving  important  problems  confronting  the  Department  of  National  Defence 
in  connection  with  flight  of  long-range  projectiles. 

The  Water  and  Power  Bureau  directed  special  attention  to  urgently 
required  investigations,  particularly  the  Columbia  River  survey,  floods  in 
British  Columbia  and  on  the  prairies,  problems  involving  prairie  rivers,  and 
the  Snare  River  Power  project  in  the  Northwest  Territories. 

Three  field  parties  made  reconnaissance  surveys  of  possible  storage  reser- 
voirs on  the  upper  tributaries  of  the  Columbia  and  Kootenay  Rivers. 

In  the  extreme  flood  conditions  on  the  Fraser  and  Columbia  Rivers  in 
May  and  June,  a  particularly  valuable  service  was  rendered  by  the  Vancouver 
office  which  became  the  centre  of  all  information  with  respect  to  river  levels 
throughout  the  province. 

Increased  interest  in  the  varied  services  and  activities  of  the  National 
Museum  of  Canada  was  shown  by  educational  institutions  and  the  public.  This 
was  especially  evident  in  the  increased  attendance  of  adults  and  children  at 
Museum  activities  and  in  the  growing  demand  for  Museum  publications  and 
visual  aids.  The  expanded  program  of  field  work  by  the  Museum  in  1948 
was  reflected  in  the  improved  and  extended  facilities  offered. 

A  search  for  archaeological  sites  on  the  old  migration  routes  from  Asia 
into  America  was  conducted  in  British  Columbia  and  the  Yukon. 

Co-operative  field  investigations  led  to  the  discovery  of  a  number  of 
interesting  Eskimo  stone  ruins  in  Ungava  and  a  series  of  semi-subterranean 
houses  built  of  stones,  whale  bones,  and  turf  on  Baffin  Island. 

Main  development  from  the  viewpoint  of  Museum  exhibits  was  completion 
of  the  beaver  habitat  group,  work  on  which  had  been  in  progress  for  several 
years. 

Field  work  on  the  birds  and  mammals  of  western  Saskatchewan  provided 
data  on  their  distribution,  classification,  and  economic  status  that  is  funda- 
mental to  an  intelligent  wildlife  conservation  program.  Much  of  this  work 
was  centred  in  the  ecologically  varied  Cypress  Hills  region. 

Since  its  establishment  in  June,  1947,  the  attention  of  the  Geographical 
Bureau  has  been  focused  on  the  compilation  of  data  on  Northern  Canada. 

The  Bureau's  field  parties  penetrated  into  the  Canadian  Arctic  Islands, 
the  western  Arctic,  the  Thelon  River  area  and  into  northern  Quebec. 

The  Bureau  is  building  up  a  well-catalogued  series  of  maps  of  Canada  and 
foreign  countries  that  will  be  adequate  for  the  needs  of  all  Federal  Government 
departments.  It  has  been  assembling  information  for  preliminary  planning 
of  an  Atlas  of  Canada,  for  which  Cabinet  approval  has  been  given. 

More  detailed  accounts  of  the  activities  of  the  various  units  of  the  Branch 
follow. 

Bureau  of  Mines 

Aiding  industry  in  attaining  maximum  efficiency  and  economy  in  the 
processing  of  Canadian  ores  and  minerals  and  in  utilization  of  the  products 
of  the  mines  continued  to  be  a  main  objective  of  the  Bureau.  Bureau  engineers 
seem  to  be  nearing  a  solution  of  the  baffling  problems  concerned  with  the 
efficient  treatment  of  refractory  gold  ores  occurring  in  the  Northwest  Terri- 
tories and  in  the  Red  Lake  area,  Ontario.  In  another  project  they  have 
worked  out  corrective  procedures  that  will  curtail  substantially  losses  in  mill 
tailings  being  experienced  by  several  Canadian  gold  producers. 
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Meantime  the  Bureau  actively  sought  methods  of  utilizing  marginal  and 
sub-marginal  deposits  of  industrial  minerals,  an  important  goal  being  to  lessen 
the  adverse  effects  of  possible  disruption  of  outside  sources  of  supply.  In 
this  work  the  Bureau  can  report  encouraging  headway  toward  making  silica 
products  of  the  highest  purity  from  deposits  of  relatively  impure  silica  not 
hitherto  utilized.  The  work  is  of  special  interest  to  the  glass  and  sodium 
silicate  industries,  which  now  import  most  of  their  requirements  of  high 
quality  silica  sand. 

An  investigation  was  undertaken  of  the  possible  uses  of  clays  for  other 
than  ceramic  purposes.  Here  the  Bureau  has  in  mind  the  possible  use  of 
domestic  clays  as  plasticizing  agents,  chemical  reagents,  and  light  weight 
aggregates. 

Continuation  of  the  work  on  rock  wool  resulted  in  improvement  of  the 
quality  of  the  material  being  produced  in  Canada. 

In  co-operation  with  the  International  Joint  Commission  and  the  United 
States  Geological  Survey,  the  Bureau  undertook  a  special  survey  of  the  waters 
of  the  Columbia  River  basin  in  British  Columbia. 

It  commenced  an  intensive  study  of  mineral  raw  materials  for  fertilizer 
use  in  Canada  and  of  processes  for  utilization  of  domestic  resources. 

In  the  field  of  physical  metallurgy  much  was  accomplished  toward  the 
experimental  development  of  new  alloys  that  will  meet  exceptional  service 
conditions.  One  such  alloy,  developed  in  co-operation  with  the  National 
Research  Council,  is  now  under  test  in  jet  engines.  Research  on  new  magne- 
sium alloys  and  improved  fabrication  methods  gave  excellent  results  in  the 
development  of  a  high  strength  magnesium  casting  alloy.  Its  very  favourable 
strength-to-weight  ratio  is  an  important  consideration  for  aircraft  and  airborne 
equipment. 

In  a  study  of  the  welding  of  structural  steels  under  winter  conditions  the 
Bureau  obtained  results  that  remove  any  doubt  as  to  the  practicability  of 
such  welding.  Further  success  in  this  work  will  mean  the  saving  of  much 
time  and  money  in  Canadian  building  construction. 

A  thorough  study  of  the  multitude  of  steel  specifications  indicated  that 
the  number  of  these  specifications  can  be  reduced  materially  and  thus  help 
towai'd  a  more  efficient  production  of  steel  and  steel  products. 

A  program  aimed  toward  finding  suitable  substitutes  for  such  strategic 
alloying  metals  as  chromium  and  manganese  was  initiated.  A  shortage  of  ores 
of  suitable  grade  of  both  these  metals  exists  on  the  American  continent. 
Particular  attention  was  given  to  the  use  of  magnesium  as  a  desulphurizing 
agent  in  steel  production. 

Following  encouraging  results  from  laboratory  scale  work  the  Bureau  set 
up  a  pilot  plant  to  separate  bitumen  from  the  bituminous  sand  of  northern 
Alberta  and  to  try  out  a  new  process  for  treating  the  recovered  bitumen. 
The  plant  was  about  ready  for  operation  by  the  end  of  the  fiscal  year.  Bureau 
engineers  believe  that  this  process  will  give  a  product  that  can  be  transmitted 
by  pipe-line  and  can  be  handled  without  difficulty  in  oil  refineries. 

To  assist  the  coal  industry  in  lowering  costs,  increasing  production,  and 
conserving  the  coal  resources  of  the  country  the  Bureau  has  been  making 
exhaustive  studies  of  coal  mining  methods  and  underground  gasification  of 
coal  in  Canada  and  abroad.  To  this  end  Bureau  engineers  visited  most  of  the 
operating  coal  fields  in  Canada  and  a  number  in  the  United  States. 

As  a  follow-up  to  its  work  during  the  previous  fiscal  year  the  Bureau 
extended  its  surveys  of  the  natural  gas  resources  of  Western  Canada  into  new 
producing  fields  in  co-operation  with  the  Geological  Survey. 
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The  discovery  of  new  mineral  areas  such  as  those  in  the  Northwest  Terri- 
tories, and  the  increased  activity  in  mineral  development  has  enhanced  the 
value  of  the  Bureau's  mineral  inventory  as  a  concise  source  of  information 
on  the  exploration  and  development  now  in  progress.  Steps  were  taken  to 
incorporate  the  mineral  occurrences  in  Newfoundland  in  the  inventory. 

Problems  arising  from  applications  for  assistance  under  the  Emergency 
Gold  Mining  Assistance  Act  received  much  attention.  This  involved  field 
inspections  of  most  of  the  gold  mines  applying  for  assistance. 

In  the  administration  of  the  Explosives  Act,  the  number  of  explosives 
accidents  involving  children  continued  to  be  a  source  of  concern.  Carelessness 
on  the  part  of  users  of  explosives  in  storing  detonators  was  again  the  primary 
cause  of  such  accidents.  Warning  posters  and  circular  letters  were  sent  to 
all  contractors  operating  licensed  magazines.  Many  types  of  fireworks  of 
British  origin  were  declared  authorized  by  the  Bureau  for  importation.  In 
furtherance  of  its  investigation  of  the  hazards  attending  the  storage  and 
shipment  of  ammonium  nitrate  fertilizer,  an  officer  of  the  Bureau  observed 
five  large-scale  tests  by  United  States  agencies. 

The  staff  of  scientists  working  on  radioactive  ores  handled  a  heavy  volume 
of  test  work,  resulting  largely  from  the  marked  increase  in  prospecting.  Most 
of  the  ore  dressing  research  concerned  the  ores  and  products  from  the  Crown- 
owned  Eldorado  Mining  and  Refining  (1944)  Limited,  but  methods  of  extraction 
were  also  determined  for  ore  from  private  companies.  Research  led  to  the 
development  of  a  process  for  the  treatment  of  low  grade  uranium  ores.  A 
method  developed  by  the  Bureau  to  improve  the  speed  and  accuracy  of 
measurements  of  radioactivity  is  being  used  at  the  Port  Radium  plant  of  the 
Eldorado  company  with  results  closely  equivalent  to  the  most  careful  chemical 
analysis.  Methods  were  also  developed  for  the  determination  of  thorium  in 
ores,  and  a  simplified  method  was  devised  for  the  analysis  of  ore  by  a  standard 
Geiger  field  counter. 

The  unit  responsible  for  producing  secret  naval  equipment  moved  into 
new  quarters.  All  equipment  was  installed  and  the  unit  is  now  fully  operative 
on  the  repair  and  assembly  of  anti-submarine  equipment.  A  laboratory  was 
set  up  for  re-grinding  radio  frequency  crystals  for  the  three  Armed  Services. 

Special  Mineral  Projects 

Agreement  with  Yukon  Coal  Company,  Limited 

This  agreement  was  entered  into  by  the  Department  July  10,  1947,  to 
advance  to  Yukon  Coal  Company  Limited  a  Government  loan  not  in  excess  of 
$.300.000  to  develop  and  operate  the  Tantalus  Butte  coal  mine  near  Carmacks, 
Yukon,  necessity  for  which  arose  as  a  result  of  increased  mining  activities  in 
Yukon  and  increasing  cost  of  diminishing  supplies  of  wood,  particularly  in  the 
Mayo  and  Dawson  areas.  The  loan  is  repayable  by  a  royalty  on  production. 
Administration  of  the  agreement  was  assigned  to  the  Bureau  of  Mines  and  at  the 
close  of  the  fiscal  year  advances  amounted  to  $204,124.60.  Repayments  from  the 
sale  of  coal  totalled  $3,496.50,  and  $7,912.74  re-expendable  revenue  from  the  sale 
of  equipment  was  also  remitted  to  the  Government. 

The  mine  was  in  operation  throughout  the  1948  navigation  season  and 
much  development  work  was  done  to  prove  the  continuity  of  the  main  coal  seam 
at  depth  and  to  prepare  the  mine  for  substantial  production  as  markets 
developed.  The  latter  work  was  curtailed  near  the  close  of  the  season  when 
it  was  seen  that  potential  markets  for  the  coal  could  not  be  immediately  realized, 
largely  owing  to  lack  of  transoortation  facilities.  Much  attention  was  being 
given  to  the  problems  of  marketing  the  coal.  Completion  of  a  proposed  all- 
weather  main  Yukon  highway  passing  through  Cai^macks  may  help  to  widen  the 
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markets  for  the  coal.  Meantime,  operations  have  been  restricted  to  mining 
sufficient  coal  from  the  old  upper  workings  to  meet  existing  markets  within  the 
limits  imposed  by  the  present  transportation  facilities  on  the  Yukon  River 
system. 

Agreement  with  Abasand  Oils,  Limited 

Because  of  the  urgent  need  for  petroleum  during  the  war,  funds  from  the 
War  Appropriation  were  used  to  remodel  and  enlarge  the  bituminous  sand  plant 
of  Abasand  Oils  Limited  near  Fort  McMurray,  Alberta,  and  to  operate  it  as  a 
test  plant  for  the  extraction  and  refining  of  bitumen  from  the  tar  sands  of  the 
McMurray  area.  The  separation  plant  was  destroyed  by  fire  in  June,  1945,  and 
under  an  agreement  of  sale  dated  November  1,  1946,  the  remaining  facilities 
were  handed  over  to  the  Company,  which  expected  to  rebuild  the  plant  and 
proceed  with  development  of  the  bituminous  sands  as  a  major  source  of  petro- 
leum products.  However,  large  quantities  of  well  petroleum  became  available 
from.  Alberta  fields  and  this  development  became  impracticable  for  the  present. 
The  Company,  with  the  consent  of  the  Department,  decided  to  salvage  the 
plant  and  other  facilities,  and  the  proceeds  from  sales  were  forwarded  to  the 
Federal  Government  under  the  terms  of  the  agreement.  Most  of  the  plant 
and  equipment  had  been  sold  by  the  close  of  the  past  fiscal  year.  The  company 
is  retaining  its  lease  of  an  extensive  area  underlain  by  high-grade  bituminous 
sand  20  miles  north  of  Fort  McMurray. 

Exploration    of    Deposits    of    Bituntinous    Sands 

The  Branch  made  preparations  to  publish  the  results  of  its  extensive  war- 
time drilling  in  the  bituminous  sands  area  north  of  Fort  McMurray,  Alberta. 
It  issued  a  series  of  plans  and  sections  for  limited  distribution. 

Agreement  tvith  Fluoroc  Mines  Limited 

During  the  war  the  Government  entered  into  a  number  of  loan  agreements 
with  mine  operators  to  stimulate  production  of  fluorspar  in  the  Madoc  area, 
Ontario.  All  but  one  of  the  loans  were  repaid  with  interest  from  sales  of  fluor- 
spar produced,  the  only  loan  outstanding  being  that  of  Fluoroc  Mines,  Limited, 
successor  to  Trent  Mining  Syndicate,  Limited,  amounting  to  approximately 
$10,000.  The  company's  property  is  in  Huntington  township,  Hastings  county. 
It  was  not  operated  in  1948  but  further  development  is  planned. 

Former  Wartiine  Oils,  Limited 

On  April  1,  1948,  the  Department  of  Reconstruction  and  Supply  turned  over 
to  the  Branch  administration  of  the  former  Wartime  Oils,  Limited,  project. 
During  the  war  the  Government  advanced  funds  through  this  Crown  company  to 
drill  22  wells  in  the  Turner  Valley  area,  Alberta,  21  of  which  became  producers. 
Under  the  terms  of  agreement  with  owners  of  the  wells  the  funds  advanced 
are  repayable  out  of  production.  At  the  end  of  the  past  fiscal  year  six  of  the 
producing  wells  had  repaid  the  cost  of  drilling,  and  the  rest  of  the  producers 
had  repaid  a  large  part  of  their  outstanding  advances,  the  balance  unpaid  being 
$783,495.97.  Revenue  from  the  six  paid-up  wells  continues  in  the  form  of  a 
royalty  on  production  in  varying  amounts  proportionate  to  the  amounts 
advanced  for  drilling  each  well. 

Roads  Into  Mining  Areas 

A  proposal  from  the  Government  of  Manitoba  for  Federal  assistance  in 
building  part  of  the  Flin  Flon  Highway  crossing  mineralized  territory  was  pre- 
pared for  consideration  by  the  Cabinet.  Administration  of  the  resulting  agree- 
ment rests  with  the  Lands  and  Development  Services  Branch.  A  request  from 
the  Government  of  British  Columbia  for  Federal  aid  in  construction  of  roads  into 
two  mining  areas  was  received  near  the  end  of  the  fiscal  year,  and  the  proposed 
projects  were  examined  with  a  view  to  their  reference  to  the  Cabinet. 
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Mineral  Resources  Division 

The  Division  provides  a  comprehensive  information  service  on  minerai 
resources  and  their  economic  development  and  use.  It  m.akes  investigations  and 
studies  of  a  technical  and  economic  nature  on  matters  which  relate  to  the 
economic  development  of  Canada's  mineral  resources. 

One  of  its  basic  functions  is  therefore  the  assembling,  correlating,  tabulating, 
recording,  and  indexing  of  new  mineral  and  related  data  as  they  become  avail- 
able from  numerous  sources.  This  is  added  to  the  large  mineral  information  pool 
accumulated  over  many  years.  A  highly  essential  part  of  this  information  pool 
is  the  mineral  resources  inventory  of  Canada.  This  includes  an  index  of  mineral 
occurrences,  the  need  for  which  as  a  base  for  appraising  the  mineral  productive 
potential  of  a  country  was  so  strongly  emphasized  bj^  the  experience  of  World 
War  II,  not  only  in  the  wide  range  of  minerals  but  in  the  tremendous  quantities 
required  to  support  a  highly  developed  industrial  economy. 

Discoveries  in  new  mineral  areas  such  as  the  Northwest  Territories,  and  the 
increased  activity  in  mineral  development  in  all  parts  of  Canada  has  enhanced 
the  value  of  the  mineral  inventory  as  a  concise  source  of  information  on  the 
exploration  and  development  now  in  progress.  In  line  with  the  policy  of  assist- 
ing the  mining  industry  a  condensed  review  of  a  number  of  lead  occurrences  was 
issued  as  a  Bureau  of  Mines  Memorandum  Series,  entitled,  "Notes  on  Lead 
Occurrences  in  Canada". 

At  the  request  of  Canadian  Arsenals,  Limited,  an  outline  of  Canadian 
mineral  supply  was  prepared  covering  53  metals  and  minerals. 

A  statement,  "Facilities  Existing  for  a  Survey  of  the  Mineral  Resources  and 
Reserves  of  Canada",  was  prepared  for  the  British  Commonwealth  Specialist 
Conference  on  Mineral  Resources  held  in  London  in  September,  1948. 

The  Chief  of  the  Division  acted  as  technical  adviser  to  the  Canadian  repre- 
sentation on  the  Combined  Tin  Committee,  which  allocates  the  world's  supply 
of  tin,  and  attended  meetings  of  the  Committee  in  Washington  when  Canada's 
allocations  of  this  essential  industrial  metal  for  the  year  were  determined.  He 
also  attended  the  conference  on  tin  held  at  The  Hague  in  October,  and,  as  repre- 
sentative of  the  Department,  attended  a  mineral  resources  conference  in  London. 

Several  officers  served  upon  various  inter-departmental  committees  formed 
to  consider  and  advise  upon  national  and  international  problems  to  which 
minerals  and  mineral  problems  were  related. 

Industrial  Minerals  Section 

The  Section  specializes  in  the  occurrence,  processing,  and  utilization  of 
non-metallic  minerals,  sands,  clays,  and  rocks,  and  on  ores  of  such  alloying 
metals  as  cobalt,  manganese,  molybdenum,  and  chiomium. 

Resulting  from  the  steadily  increasing  requirements  of  the  chemical,  con- 
struction, general  manufacturing,  and  agricultural  industries  for  industrial 
minerals,  Canada's  production  of  these  minerals  has  set  new  records  each  year 
since  1944.  However,  large  quantities  of  the  industrial  minerals  and  their 
products  are  also  imported  and  these  imports  now  exceed  in  value  that  of  the 
domestic  production  of  a  few  years  ago. 

An  important  step  toward  lessening  Canadian  dependence  upon  outside 
sources  of  mineral  raw  materials  was  the  development  of  a  process  to  recover 
silica  of  a  high  degree  of  purity  from  sandstones  hitherto  considered  too  impure 
to  jàeld  products  for  making  glass,  sodium  silicate,  and  other  silica  products. 
The  process  was  developed  in  co-operation  with  a  company  manufacturing 
milling  machinery. 

Encouraging  progress  was  also  made  in  the  beneficiation  of  relatively 
impure  gypsum. 
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Preliminary  work  was  completed  on  an  investigation  into  the  chemical  and 
physical  characteristics  of  Canadian  clay  and  shales,  the  aim  being  to  produce 
light-weight  aggregate  from  them  and  to  prepare  products  suitable  for  chemical 
raw  materials  and  plasticizing  agents. 

At  the  request  of  the  International  Joint  Commission,  a  special  survey  was 
undertaken  of  the  chemical  characteristics  of  the  waters  of  the  Columbia  River 
basin  in  British  Columbia.  A  similar  investigation  is  being  made  by  the  United 
States  Geological  Survey  of  the  waters  in  the  United  States  portion  of  this 
watershed.  The  results  will  be  incorporated  in  the  main  survey  of  the  industrial 
waters  of  Canada  now  in  progress.  The  collecting  of  water  samples  in  southern 
and  western  Ontario  was  continued  and  data  on  the  work  done  to  date  in  Eastern 
Canada  were  assembled  and  classified  for  a  report. 

Continuing  its  special  studies  on  the  greater  use  of  Canadian  limestone, 
brucite,  magnesite,  phosphate,  potash,  and  sulphur-bearing  minerals  for  agri- 
cultural purposes,  the  Section  collected  information  on  processes  that  seem  to 
offer  good  prospects  for  the  utilization  of  domestic  resources. 

Woi'k  was  continued  on  making  magnesium  oxychloride  and  magnesium 
oxysulphate  cements  from  domestic  sources  of  magnesia,  and  investigations 
were  made  into  the  processes  and  economics  of  producing  special  grades  of  mag- 
nesia and  magnesia  compounds  from  waste  products  of  the  brucite-magnesia 
industry. 

A  special  survey  of  sources  of  road  materials  in  Prince  Edward  Island  was 
undertaken  at  the  request  of  the  Government  of  that  province  and  a  report 
was  issued. 

Work  on  rock  wool  was  continued  v/ith  emphasis  on  the  utilization  of  new 
raw  materials  and  on  means  of  further  improving  the  quality  of  the  wools 
being  made  from  standard  raw  materials. 

Extensive  laboratory  tests  were  made  on  shipments  of  basic  slag  and  of 
barite  from  Nova  Scotia. 

Economic  Section 

This  Section  is  concerned  with  all  matters  of  an  economic  nature  pertaining 
to  the  development,  use,  and  conservation  of  Canada's  mineral  resources,  and 
more  particularly  of  metallic  mineral  resources.  Its  mineral  investigation  and 
information  service  is  used  freely  by  mining  and  related  industries,  by  Govern- 
ment departments,  and  others  interested  in  the  economic  aspects  of  Canada's 
mineral  development. 

The  depressed  condition  of  the  gold  mining  industry  continued  to  receive 
much  attention.  The  Emergency  Gold  Mining  Assistance  Act  authorizing  pay- 
ment of  "cost-aid"  assistance  to  gold  mine  operators  was  brought  into  force  on 
June  15,  1948.  Basic  material  had  been  prepared  in  the  Section  in  connection 
with  the  drafting  of  the  regulations  under  the  Act.  The  section  has  since  assisted 
the  Branch  Director  in  co-operation  with  the  Cost  Inspection  and  Audit  Division 
of  the  Office  of  the  Comptroller  of  the  Treasury  in  the  administration  of  the  Act 
for  the  Minister.  Much  time  was  therefore  given  to  consideration  of  applications 
from  gold  mine  operators  for  assistance  payments.  By  the  end  of  the  fiscal  year 
Bureau  engineers  had  made  the  field  inspection  of  most  of  the  gold  mines  that 
was  required  before  final  consideration  of  applications  in  respect  of  gold 
produced  from  these  mines  and  sold  in  the  designated  year  1948. 

Studies  were  made  of  the  economic  development  potentialities  of  the 
mineral  resources  of  the  Mayo  area,  Yukon,  as  a  long-term  market  for  proposed 
power  developments  in  the  area;  of  possible  markets  for  Labrador  iron  ore;  and 
of  the  possibilities  of  basing  a  small  primary  iron  and  steel  plant  in  Alberta  on 
iron  ores  from  British  Columbia  and  on  iron  oxide  residues  from  the  Trail 
smelter. 
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Reviews  for  1947  on  about  70  Canadian  minerals  were  prepared  for  public 
distribution,  and  similar  reviews  for  1948  were  being  prepared. 

Comments  and  opinions  were  prepared  on  behalf  of  the  Department  on 
referrals  to  it  from  the  Department  of  National  Revenue  on  matters  pertaining 
to  the  administration  of  special  tax  concessions  granted  under  Dominion  tax 
legislation  to  mine  operators.  Twenty-five  applications  from  corporations  oper- 
ating new  mines  for  the  three-year  exemption  from  income  tax  provided  for 
such  mines  were  referred  to  the  Section  for  consideration.  Submissions  were 
prepared  in  co-operation  with  the  Chief  Geologist  for  the  Minister's  information 
in  considering  11  applications  from  oil  companies  for  the  50  per  cent  tax  deduc- 
tion incentive  for  drilling  approved  deep  test  oil  wells,  provided  under  Section 
16(5)  Chapter  63,  11  George  VI,  an  Act  to  amend  the  Income  War  Tax  Act. 

In  co-operation  with  the  Department  of  National  Revenue  a  revision  of 
the  "Summary  Review  of  Dominion  Tax  and  Other  Legislation  Affecting 
Canadian  Enterprises"  was  made  as  at  the  end  of  1948,  and  was  made  available 
for   distribution   in   mimeographed   form. 

Mineral  Dressing  and  Metallurgy  Division 

Technological  assistance  rendei^ed  by  the  Division  to  the  mineral,  ceramic, 
and  metal  fabricating  industries  helped  these  industries  to  keep  pace  with 
the  swelling  flood  of  demand  for  their  products.  To  various  mining  companies 
with  properties  nearing  production,  guidance  was  given  in  the  design  of  their 
mill  flow  sheets.  For  other  companies  in  steady  production,  difficult  mineral 
dressing  problems  were  worked  out,  enabling  in  some  cases  higher  recoveries 
and  in  others  more  efficient  over-all  operation  of  ore  concentrating  plants. 
For  the  Governments  of  British  Columbia  and  Alberta  a  large  number  of 
clay  samples  were  tested  and  evaluated  in  connection  with  surveys  the  two 
provinces  are  making  of  their  clay  resources. 

Research  work  in  all  the  main  fields  of  endeavour  of  the  Division  was 
further  expanded.  Research  on  refractory  gold  ores  occurring  in  the  North- 
west Territories  and  in  the  Red  Lake  area,  Ontario,  was  successful  in  solving 
several  of  the  problems  that  had  formerly  baffled  the  operators.  An  investi- 
gation of  the  possible  economic  use  of  tungsten  carbide  balls  as  a  medium 
for  fine  grinding  gave  initial  results  indicating  a  large  increase  in  grinding 
capacity  over  the  use  of  steel  balls.  High  temperature  phase  equilibrium 
studies  in  ceramics  that  were  undertaken  in  the  previous  fiscal  year  will 
provide  manufacturers  of  clay  products  with  valuable  detailed  information 
concerning  chemical  reactions  involved  in  the  firing  of  basic  refractory  material 
and  ceramic  whiteware  compositions.  Investigations  in  co-operation  with  the 
Defence  Research  Board  dealing  with  the  properties  and  limitations  of  metals 
under  Arctic  and  sub-Arctic  conditions  give  promise  of  reducing  costly  delays 
caused  by  weather  conditions  in  these  northern  regions. 

More  detailed  accounts  of  the  activities  of  the  three  Sections  of  the 
Division  follow. 

Mineral  Dressing  and  Process  Metallurgy  Section 

Forty  samples  of  ore  ranging  from  100  pounds  to  several  tons  were  received 
from  companies  developing  new  properties  or  desiring  to  improve  their  opera- 
tions and  recovery.  The  samples  comprised  twenty  gold  ores,  five  of  which 
were  tailing  loss  problems,  two  silver  ores,  six  zinc-lead  ores,  two  coppei  ores, 
and  ten  industrial  minerals.  Complete  reports  were  issued  to  the  companies 
concerned,  giving  pertinent  information  as  to  design  of  flowsheets,  suitability 
of  products  for  present  or  new  uses,  or  corrective  procedure  for  improving 
present  practice. 
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Twenty-two  companies  used  the  laboratories  to  carry  out  investigations 
on  their  own  ores  or  processes. 

In  the  aforementioned  research  on  refractory  gold  ores  techniques  were 
worked  out  for  controlling  or  counteracting  the  effect  of  the  interfering 
minerals  and  the  excessive  consumption  of  chemical  reagents,  and  for  increasing 
the  recovery  of  gold  from  their  ores. 

Gold  losses  being  experienced  by  producers  of  the  metal  in  their  mill 
tailings  were  investigated,  using  special  facilities  not  ordinarily  available  in 
milling  plants.  Corrective  procedures  were  devised  which  should  result  in 
a  substantial  reduction  in  the  losses. 

An  investigation  concerning  the  sintering  properties  of  Steep  Rock  iron 
ore  resulted  in  a  strong  and  suitable  sinter  being  produced.  The  project  was 
undertaken  at  the  request  of  a  Canadian  smelter  desirous  of  using  the  Seine 
River  type  ore  which  contains  a  large  proportion  of  fine  ore.  Concurrently, 
some  of  the  principles  of  sintering  iron  ores  were  investigated  and  valuable 
data  were  obtained  on  converting  high  sulphur  iron  ores,  now  unsaleable,  into 
useful  metallurgical  products. 

Investigation  was  continued  on  the  possibility  of  developing  a  process 
whereby  a  chromium-bearing  product  can  be  produced  from  the  low  grade 
chromite  deposits  in  Manitoba  that  could  be  used  in  the  event  of  an  emergency, 
or  perhaps  a  product  that  might  compete  with  high  grade  imported  ore. 

Work  for  the  Manitoba  Government  was  underway  on  a  carlot  shipment 
of  spodumene  ore  from  Manitoba,  the  aim  being  to  develop  suitable  processes 
for  the  extraction  and  manufacture  of  lithium  products  of  commercial  inter- 
est. A  sample  of  spodumene  from  Amos,  Quebec  was  submitted  for  similar 
investigation. 

Research  work  on  the  tungsten  carbide  balls  gave  preliminary  results 
which  indicate  that  balls  of  this  type  with  a  specific  gravity  of  7-8  show  a 
large  increase  in  grinding  capacity  over  steel  balls  of  the  same  specific  gravity. 
The  wear  factor  is  difficult  to  determine  on  small  scale  tests  but  the  tungsten 
carbide  ball  appears  to  have  a  life  of  approximately  10  years.  High  cost  is 
the  main  disadvantage  in  their  use,  the  indicated  advantages  being:  large 
increase  in  grinding  capacity,  resulting  in  decreased  building,  labour,  and 
power  costs;  high  wear  resistance,  resulting  in  decreased  handling  costs,  no 
contamination  of  material  being  ground,  and  less  changing  of  ball  in  size 
percentages  owing  to  longer  wear.  This  type  of  grinding  media  thus  seems 
to  warrant  further  investigation. 

The  Bureau  accepted  a  proposal  of  Aerofall  Mills  Limited  of  installing 
an  experimental  unit  in  the  laboratories  for  research  and  demonstration 
concerning  crushing  and  grinding  problems  of  mill  operation.  This  mill  is 
a  dry  grinding  type  having  a  special  air  separator  feature  which  differentiates 
it  from  ordinary  practice.  The  company's  engineer  conducted  tests  on  two 
samples  of  gold  ores,  three  samples  of  asbestos,  three  samples  of  sandstone, 
and  on  one  sample  each  of  calcite,  gypsum,  and  slag  quartzite.  Some  of  the 
results  were  quite  encouraging,  and  certain  companies  concerned  with  such 
ores  are  considering  the  application  of  this  mill  in  practical  operation. 

The  special  claims  made  for  this  mill  by  the  company  are:  (a)  the  grind 
can  be  controlled  within  close  limits,  (b)  a  minimum  of  slimes  is  produced, 
(c)  the  unit  tends  to  grind  to  the  natural  grain  size  of  the  mineral  consti- 
tuents, (d)  deleterious  materials  such  as  talc  and  certain  oxides  of  a  friable 
or  soft  nature  tend  to  form  extreme  fines  which  are  readily  removed  by  the 
air  separator  feature. 

These  features  if  substantiated,  would  result  in  lower  milling  costs, 
increased  recoveries,  and  would  possibly  make  certain  sub-marginal  ore 
deposits  economical  of  operation. 

42516—3 


34  Department  of  Mines  and  Resources 

Ceramic  Section 

This  Section  serves  as  a  centre  for  both  applied  and  fundamental  research 
for  the  industries  of  Canada  concerned  with  the  production  and  use  of  raw 
and  manufactured  ceramic  materials.  A  main  aim  of  this  research  is  to  aid 
industry  in  making  the  best  use  of  the  available  domestic  raw  ceramic 
materials,  which  in  several  cases  are  marginal  or  sub-marginal  in  quality. 
The  testing  and  evaluating  of  Canadian  raw  materials  as  to  their  suitability 
for  possible  ceramic  uses  comprise  a  major  part  of  the  work,  as  does  the 
technical  guidance  and  assistance  given  to  industry  in  overcoming  production 
and  other  problems. 

A  total  of  240  clay  samples  from  the  various  provinces  were  tested  and 
evaluated,  120  of  which  were  from  Alberta,  and  60  from  British  Columbia. 
The  large  number  from  these  two  provinces  resulted  from  a  co-operative  effort 
with  the  provincial  governments  in  connection  with  their  field  surveys  of  clay 
resources. 

Numerous  commercial  samples  of  heavy  clay  products  such  as  brick  and 
tile  were  examined  and  evaluated  as  to  quality.  Of  special  interest  was  the 
testing  of  a  number  of  samples  of  brick  from  various  manufacturers  for 
freezing  and  thawing  characteristics,  an  important  consideration  under  Cana- 
dian climatic  conditions. 

Testing  and  evaluating  refractories  for  use  in  marine  boilers  in  the  Naval 
Service  received  much  attention.  Section  officers,  serving  on  the  Dominion 
Purchasing  Standards  Committee  on  Refractories,  assisted  in  drafting  standard 
specifications  for  refractories  for  marine  boiler  service. 

Visits  to  the  ceramic  plants  in  southern  Ontario  and  Quebec  led  to  the 
investigation  of  various  problems  encountered  during  the  course  of  the  survey. 
One  such  problem  which  was  successfully  worked  out  concerned  the  develop- 
ment of  improved  plasticity  in  a  shale.  In  another,  still  under  investigation, 
a  method  is  being  devised  for  accelerating  the  ageing  of  a  ceramic  mixture 
to  avoid  storage  in  a  moist  condition  prior  to  pressing. 

For  a  manufacturer  in  the  Maritimes,  suitable  blends  of  clay  and  shale 
were  worked  out  and  the  firing  characters  were  determined.  For  another  in 
Ontario,  work  was  started  on  the  development  of  a  suitable  glaze  for  a 
low  thermal  coefficient  of  expansion  body  for  use  in  electrical  stove  plates. 
Electronic  porcelains  for  special  uses  were  being  developed  for  the  Depart- 
ment of  National  Defence.  Improvement  in  metallurgical  practice  is  expected 
to  result  from  the  development,  in  co-operation  with  a  manufacturer  in 
Quebec,  of  refractories  with  a  suitable  permeability  to  gas  and  with  other 
essential  properties  for  introducing  gas  into  ladles  of  molten  metal  in  the 
process  of  flushing  to  remove  impurities. 

High  temperature  phase  equilibrium  studies  in  ceramics  were  continued. 
The  choice  of  the  two  investigations  under  way  in  this  branch  of  chemical 
science  was  governed  by  their  possible  adaptation  to  specific  Canadian  ceramic 
materials  and  problems.  In  studies  of  this  kind  the  methods  used  deal  with 
the  underlying  reactions  that  take  place  when  common  earth-forming  oxides 
react  together  at  high  temperatures.  It  is  thus  possible  to  obtain  some  insight 
into  the  complex  reactions  that  occur  in  the  firing  of  a  ceramic  body. 

One  system  that  is  being  investigated,  and  on  which  the  work  is  nearing 
completion,  involves  four  common  oxides,  lime,  magnesia,  alumina,  and  silica. 
Compositions  are  being  studied  within  this  system  in  an  effort  to  determine 
the  effect  of  alumina  on  high  lime  magnesite  clinker  of  the  type  produced 
in  Canada.  Forty-four  glass  compositions  were  synthesized  in  this  system 
and  396  quenching  experiments  were  carried  out  on  these  compositions.  This 
investigation  will  give  information  that  will  indicate  to  manufacturers  the 
range  of  unfavourable  alumina  contents  of  refractory  clinkers.     It  will  also 
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indicate  the  effect  of  natural  spinels,  such  as  aluminous  chromite,  on  refi'actory 
clinkers,  the  amount  of  coal  ash  that  can  be  tolerated  in  firing  such  clinkers 
in  rotary  kiln  practice,  and  other  matters  of  interest  to  the  producer  and 
consumer  of  such  materials. 

The  other  system  being  investigated  concerns  the  composition  of  ceramic 
whitewai'es  where  nepheline  syenite  is  combined  with  clay,  flint,  and  feldspar. 
Fifty-eight  glass  compositions  were  synthesized  and  118  quenching  studies  were 
made  on  them.  The  data  obtained  will  indicate  to  whiteware  manufacturers 
the  reactions  that  take  place  in  the  firing  process  and  the  effects  that  might  be 
anticipated  from  certain  compositions. 

A  laboratory  was  established  for  the  investigation  of  highly  refractory 
oxides  such  as  alumina,  thoria,  beryllia,  and  zirconia.  Investigations  in  this 
laboratory  were  designed  mainly  to  assist  the  National  Research  Council  in  its 
Atomic  Energy  Research  project  . 

Physical   Metalkirgy   Research   Laboratories 

Requests  from  industry  for  the  investigation  of  various  metallurgical 
problems  largely  shaped  the  pattern  of  activities  of  the  Section.  Means  of  over- 
coming most  of  them  were  deteirnined.  Meantime,  the  Section  gave  increased 
emphasis,  with  good  results,  to  the  experimental  development  of  new  alloys 
and  processes  and  to  the  improvement  of  metallurgical  methods.  Much  of  the 
research  was  on  projects  of  particular  interest  to  the  Armed  Services,  but  in 
most  of  these  the  knowledge  gained  will  be  of  value  to  industry  as  well. 

One  service  to  industry  was  the  establishment  of  the  fabrication  methods, 
material  specifications,  and  heat  treatments  for  all  the  metal  parts  used  in  the 
production  of  a  newly  designed  road  grader  and  snow  plow  being  used  on 
Canadian  highways  and  which  is  made  in  Canada.  A  reduction  of  the  wear  and 
breakage  of  metal  parts  under  severe  service  conditions  resulted  from  this  work. 
Another  was  the  development  of  production  control  methods  and  of  the  heat 
treatment  cycles  for  the  manufacture  of  metal  spindles  used  in  razor  processing 
machines.  This  led  to  the  successful  production  of  these  parts,  which  must  be 
of  the  highest  quality,  in  Canada. 

Development  of  the  detailed  procedures  for  welding  large  machine  elements 
enabled  a  Canadian  plant  to  produce  structures  acceptable  within  fixed  close 
tolerances,  and  so  replace  costly  castings  previously  available  only  in  the  United 
States. 

An  extensive  project  on  the  centrifugal  casting  of  light  alloys  was  under- 
taken jointly  with  the  American  Foundrymen's  Society.  In  this,  it  is  intended 
to  study  the  possibility  of  the  commercial  application  of  this  technique  and  to 
increase  considerably  the  metal  yield  of  the  castings  and  so  improve  their 
soundness  and  mechanical  properties.  Initial  results  on  centrifugal  aluminum 
alloy  sand  castings  showed  the  importance  of  proper  mould  geometry  and  non- 
turbulent  metal  flow  in  rapidly  rotating  moulds.  Other  foundry  work  included 
investigations  on  zinc  die-casting,  billet  and  slab  casting,  nickel  bronzes,  and  on 
some  high  strength  aluminum  alloys. 

The  emphasis  given  to  the  development  of  new  alloys  arises  largely  from 
the  need  for  such  alloys  to  meet  exceptional  service  conditions — alloys  that  will 
perform  satisfactorily,  for  instance,  at  high  and  sub-zero  temperatures.  To  this 
end  the  Bureau  provided  facilities  to  gain  an  understanding  of  the  properties 
of  promising  alloys  in  order  to  indicate  the  direction  of  future  alloy  develop- 
ments. An  automatic  thermal  analysis  unit  was  designed,  built,  and  operated 
successfully.  Use  of  this  unit  facilitates  determination  of  the  phase  diagrams  of 
alloy  systems  and  provides  further  required  thermal  fundamental  data  of  the 
highest  accuracy. 
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Jointly  with  the  National  Research  Council,  the  development  of  nickel- 
aluminum-molybdenum  alloys  and  modifications  of  these  alloys  was  continued 
with  satisfactory  progress.  One  such  alloy  is  now  under  test  in  jet  engines.  By 
use  of  a  high  temperature  fatigue  machine  as  a  laboratory  jet  engine  the  work- 
ing conditions  in  a  gas  turbine  are  simulated  in  the  required  temperature  range 
and  the  fatigue  properties  and  dynamic  creep  of  the  metals  are  determined. 

Work  on  a  new  magnesium  alloy,  undertaken  a  few  years  ago,  has  resulted 
in  the  development  of  a  high  strength  magnesium  alloy  containing  six  per  cent 
zinc  and  one  per  cent  zirconium.  The  project  is  a  co-operative  effort  with  the 
Industrial  Advisory  Committee  on  Magnesium  Research  on  which  are  repre- 
sentatives from  the  Armed  Services,  universities,  research  organizations,  and 
industry. 

Investigating  the  practicability  of  welding  structural  steels  at  temperatures 
of  —30°  F.  for  the  Armed  Services  at  Churchill,  Manitoba,  the  Bureau  obtained 
highly  satisfactory  preliminary  results,  of  interest  to  industry  as  well  as  to  the 
Services.  Because  of  doubts  that  have  been  associated  with  structural  steel 
welding  in  Canada  under  winter  conditions,  steel  building  contractors  have  fol- 
lowed the  more  costly  and  time-consuming  practice  of  rivetting  such  structures. 
The  aforementioned  results  have  removed  the  cause  for  such  doubts.  At  the 
same  time  research  was  initiated  on  determining  and  evaluating  the  mechanical 
behaviour  of  steels  at  sub-zero  temperatures. 

A  problem  encountered  by  the  Armed  Services  in  reference  to  the  storage 
of  canned  food  supplies  led  to  an  investigation  of  a  phenomenon  known  as  "tin 
plague"  by  which  tinning  disappears  off  tinned  goods  under  Arctic  conditions, 
often  necessitating  destroying  the  goods.  Aimed  toward  enabling  the  Bureau 
to  recommend  a  tin  alloy  coating  material  that  will  not  develop  tin  plague,  the 
work  to  date  has  provided  valuable  information  on  the  particular  circumstances 
under  which  the  condition  occurs.  Progress  was  made  in  research  on  alloying 
metals  such  as  zinc,  copper,  and  aluminum  that  must  be  added  to  tin  to  prevent 
the  formation  of  grey  tin. 

Primarily  for  use  of  the  Armed  Services  but  of  special  interest  to  industry 
aJso  are  the  attempts  of  the  Section  to  rationalize  the  large  number  of  steel 
specifications.  Work  to  date  already  indicates  that  the  number  of  specifications 
can  be  greatly  reduced  and  that  it  may  be  possible  to  establish  a  relatively  few 
standard  specifications  for  the  industry,  making  for  greater  efficiency  in  steel 
production. 

A  method  of  evaluating  the  service  life  of  drill  rods  used  in  Canadian 
mines  resulted  from  studies  of  the  effect  of  low  temperature  stress  relief  and 
water  corrosion  on  the  fatigue  properties  of  shot  peened  S.A.E.  1080  steel.  A 
new  endurance  test,  simulating  on  a  laboratory  scale  the  working  conditions  of 
mine  drill  rods,  was  also  devised.  Use  of  the  results  of  this  experimental  work 
should  enable  a  reduction  in  mine  operation  costs  arising  from  drill  steel 
breakage. 

A  new  magnetic  method  for  m.easuring  internal  micro-stresses  in  steels 
devised  by  the  Section  will  provide  design  engineers  with  a  means  of  analyses 
of  the  progress  of  elastic  and  plastic  deformation  of  metals. 

The  problem  of  the  production  of  sound  and  clean  steel  castings  continued 
to  receive  major  attention.  Further  investigation  of  the  factors  that  influence 
the  production  of  good  castings  provided  evidence  of  the  influence  of  ferrostatic 
pressure  on  metal  penetration  of  coi'e  sands.  It  is  difficult  and  costlj'^  to  clean 
castings  possessing  the  after  effects  of  metal  penetration,  thus  the  research  is  of 
considerable  importance  to  the  steel  casting  industry. 

The  Section  continued  its  fundamental  studies  of  the  relationships  between 
stress  and  strain  in  elastic  and  plastic  states  in  metals.  This  work  included 
investigation  of  the  dynamic  notch  sensitivity  of  typical  ferrous  and  non-ferrous 
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metals  used  in  Canadian  industry.  This  is  expected  to  provide  basic  information 
for  the  design  engineer  and  includes  a  study  of  the  effect  of  micro-structure, 
hardness,  and  cumulative  damage  at  varying  stress  amplitudes. 

Growing  concern  over  the  shortage  on  the  American  continent  of  manganese 
and  chromium  ores  of  suitable  grade  for  alloy  steel  production  prompted  the 
Section  to  undertake  a  research  program  on  possible  substitutes.  The  initial 
results  gave  good  indications  of  ultimate  success  in  the  work.  A  250  K.V.A. 
electric  furnace  is  to  be  installed  for  use  in  connection  with  this  research. 

Further  substantial  progi'ess  was  made  in  research  in  the  Bureau's  metal 
forming  laboratory  on  the  extrusion  of  magnesium,  aluminum,  and  copper  alloy 
shapes  and  tubes,  and  on  the  hot  and  cold  rolling  of  light  alloy  sheet.  Work  in 
this  laboratory  on  the  extrusion  of  magnesium  has  enabled  a  Canadian  firm  to 
set  up  and  operate  its  own  extrusion  plant. 

Significant  advance  was  made  in  investigations  of  the  corrosion  of  metals. 
In  one  project,  undertaken  for  the  Armed  Services,  specifications  were  worked 
out  for  anti-freeze  materials.  In  another,  a  power  line  cable  was  developed 
which  will  resist  the  corrosive  attack  of  marine  atmosphere.  Various  corrosion 
problems  which  arise  in  connection  with  Armed  Services  equipment  were  also 
handled. 

The  increasing  use  of  radioactive  isotopes  for  tracer  studies  in  metallurgy 
fuels  and  ore  dressing  caused  the  Bureau  to  arrange  for  the  provision  of  a  radio- 
active tracer  laboratory.  Essentially,  the  laboratory  will  provide  the  Bureau 
with  the  latest  experimental  means  available  in  the  study  of  steel  and  other 
metal  structures.  Work  in  the  laboratory  will  be  largely  of  a  pioneering  nature 
in,  which  investigations  will  be  made  into  the  application  of  radioactive  tracer 
materials  to  industrial  and  scientific  problems. 

A  large  number  of  fundamental  metallurgical  investigations  were 
undertaken  for  the  Atomic  Energy  Project  at  Chalk  River,  Ontario. 

Fuels  Division 

The  Division  directed  its  work  toward  improving  the  over-all  fuel  economy 
of  the  country  by  promoting,  through  research,  the  wider  and  more  efficient  use 
of  Canadian  fuels.  Problems  of  fuel  supply  in  relation  to  demand  continued  to 
cause  difficulty  owing  to  the  widelv  separated  location  of  Canadian  coal  fields 
and  to  the  high  cost  of  transportation.  The  use  of  oil  fuel  for  heating  homes 
and  small  industrial  requirements  continued  to  increase.  A  mild  winter  in 
Ontario  and  Quebec  permitted  the  increase  of  oil-burning  installations  without 
placing  undue  strain  on  manufacturing  and  distributing  facilities. 

Close  contact  was  maintained  with  the  exploration  of  oil  shale  deposits  in 
New  Brunswick.  The  new  gas  and  oil  fields  in  Western  Canada  were  visited  and 
samples  obtained.  In  collaboration  with  the  Departments  of  Agriculture  of  the 
Dominion  and  of  the  Province  of  Quebec,  humified  peat  was  supplied  to  a 
number  of  apple  orchards  in  an  effort  to  increase  the  fruit  yield  by  improving  the 
water-retaining  capacity  of  the  soil  and  by  adding  organic  matter  to  it.  Peat 
deposits  in  Prince  Edward  Island,  in  northern  New  Brunswick,  and  in  Quebec, 
were  examined  and  samples  were  obtained  for  investigation. 

Coal  Mining  Operations  in  Canada 

A  definite  trend  toward  more  efficient  coal  mining  methods  was  obseuved. 
This  is  important  in  lowering  costs,  in  obtaining  increased  production,  and  in 
conserving  the  coal  resources  of  the  countrj'.  As  a  step  toward  assisting 
industry  in  reaching  these  objectives,  visits  of  inspection  were  made  to 
practically  all  the  operating  coal  fields  in  Canada  and  a  number  in  the  United 
States  to  study  mining  methods,  mechanization  and  underground  gasification 
of  coal. 
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Efforts  to  have  the  Tantalus  Butte  coal  mine  at  Carmacks  in  Yukon 
developed  were  continued.  The  burning  properties  of  samples  of  coal  from  this 
mine  were  studied.  The  marketing  and  transportation  problems  involved  in 
putting  the  mine  into  commercial  operation  were  investigated.  Combustion 
tests  were  observed  of  an  industrial  steam  boiler  unit,  mechanically  fed  with  a 
stoker  of  the  spreader  type,  and  a  test  was  also  observed  on  a  river  steamer  in 
Yukon.  It  seemed  evident  that  Tantalus  Butte  coal  could  be  handled  satisfac- 
torily by  mechanical  stokers,  and  Yukon  and  White  Pass  Route  has  made 
preparations  to  use  the  coal  in  one  of  the  steamers  on  the  route  from  Whitehore 
to  Dawson  City,  during  the  1949  shipping  season.  Samples  of  the  coal  were 
briquetted  and  acceptable  briquettes  for  domestic  and  railway  use  were 
obtained. 

Bitiinien  and  Crude  Oils 

Following  the  encouraging  results  of  small  scale  experiments,  a  pilot  plant 
was  set  up  to  separate  bitumen  from  bituminous  sand,  using  water  at  a  tempera- 
ture of  about  70°  F.,  and  to  try  out  a  new  process  for  treating  the  recovered 
bitumen.  It  is  believed  that  this  process  will  permit  the  complete  removal  from 
the  bitumen  of  sand  and  water  carried  over  with  it  by  processes  formerly  used 
and  will  produce  a  product  that  can  be  transmitted  by  pipe-line  and  can  be 
handled  without  difficulty  in  oil  refineries.  A  large  quantity  of  bituminous  sand 
from  northern  Alberta  was  obtained,  the  necessary  processing  equipment  was 
designed  and  set  up,  and  by  the  end  of  the  fiscal  year  the  plant  was  practically 
ready  to  start.  The  Division  kept  step  with  the  new  oil  development  in  the  West 
by  obtaining  samples  of  the  crude  oil  produced  and  fractionating  them  in  a  true- 
boiling  point  still  to  indicate  the  relative  yield  of  commercial  products. 

Natural  Gas 

In  collaboration  with  the  Geological  Survey,  a  study  of  natural  gas  resources 
in  Western  Canada  was  made.  This  survey  is  being  extended  as  new  fields  and 
additional  data  become  available.  Most  of  the  30  samples  of  natural  gas  collected, 
mainly  from  Alberta,  were  analyzed  to  show  hydrocarbons,  helium,  and  other 
gases.  In  this  analytical  work  the  Division  is  ever  on  guard  for  the  presence  of 
helium  in  commercial  quantities. 

Properties    and    Beneficiation    of    Canadian    Coals 

The  Division  continued  its  program  of  planned  research  designed  to  obtain 
as  m.uch  basic  information  as  possible  from  the  examination  of  samples  of  coal 
from  each  coal  seam  being  operated  in  Canada.  Physical  and  chemical  proper- 
ties were  determined  and  physico-chemical  characteristics  were  studied.  As 
the  work  progressed,  additional  properties  of  the  coals  were  investigated  such  as 
crushing,  dust-producing  characteristics,  separation  of  the  pétrographie  constitu- 
ents, and  examination  of  the  resulting  "bright"  and  "dull"  coal. 

The  investigations  afforded  data  on  the  extent  to  which  a  coal  can  be 
beneficiated  and  improved  for  different  uses,  data  on  mining  efficiency,  sizing 
and  cleaning  operations,  and  data  permitting  a  comparison  of  intrinsic  character- 
istics of  any  particular  coal  with  others  in  the  same  or  in  different  mining 
districts. 

Studies  were  made  of  samples  from  the  Phalen  seam  in  Nova  Scotia  as  it 
occurs  in  the  No.  IB,  No.  2,  No.  4,  and  No.  18  mines,  and  from  the  Harbour  seam 
in  Nova  Scotia  as  it  occurs  in  the  No.  20  mine.  Samples  from  Hasler  Creçk, 
British  Columbia,  and  from  the  strip  and  the  deep  mine  at  Adanac,  B.C.,  were 
also  studied.   Reports  on  these  studies  were  issued  or  were  in  preparation. 
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The  beneficiation  and  improvement  of  coal  for  various  purposes  includes 
sizing,  cleaning,  washing,  dust-proohng,  briquetting,  and  special  treatment 
to   reduce   degradation  on   shipment,   on  handling,   or  on  storage. 

A  number  of  processes  have  been  developed  recently  for  lowering  the 
ash  content  of  coal  by  using  suspensions  of  mineral  matter  in  water  as  a  heavy 
medium  for  separating  by  gravity  the  heavier  material  that  forms  ash  from 
the  coal.  As  an  illustration  of  the  work  of  the  Division  in  this  direction, 
arrangements  were  made  to  have  coal  from  the  Gait  and  Cadillac  mines  of 
Lethbridge  Collieries,  Limited,  tested  in  a  pilot  plant  of  the  American  Cyana- 
mid  Company  at  Stamford,  Conn.,  using  the  principle  of  heavy-media  separa- 
tion. The  results  were  satisfactory.  The  ash  content  of  the  washed  coal 
was  lowered  considerably  and  the  stability  to  handling  was  only  slightly 
decreased  by  the  wetting  and  subsequent  drying.  The  Division  assisted  in  the 
tests  and  prepared  a  comprehensive  report  on  the  results  obtained. 

Considerable  time  was  devoted  to  the  encouragement  of  coal  briquetting 
in  Canada.  Briquetting  plants  in  Alberta  were  visited,  conferences  with  coal 
mine  executives  were  held,  makers  of  briquetting  machinery  were  interviewed, 
and  arrangements  were  made  for  practical  tests  on  different  coals.  Coals 
from  Kleenbirn  Collieries,  Sterling  Collieries,  Lethbridge  Collieries,  and  from 
Drumheller,  Luscar,  and  Tantalus  Butte  were  tested.  A  series  of  briquettes 
was  also  made  from  sub-bituminous  coals  that  had  been  partly  carbonized  and 
the  physical  properties  of  the  resultant  residues  were  determined. 

Combustion   Engineering  Investigations 

The  ultimate  test  for  any  coal  is  how  it  burns,  what  conditions  are  most 
advantageous,  and  what  equipment  is  most  satisfactory.  The  Division  has 
carried  out  a  series  of  investigations  in  the  combustion  field  to  obtain  reliable 
information  on  fuel  performance  and  on  the  more  economic  use  of  coal  for 
domestic  heating  purposes  in  existing  types  of  equipment.  Five  tests  were 
made  on  Acadia  and  Bras  d'Or  coals  and  three  on  Midland  and  Atlas  coals 
(western  sub-bituminous)  in  the  B.C.R.-2C  smokeless  heater  and  a  report 
was  prepared.  Burning  tests  were  also  carried  out  on  several  samples  of  coal 
in  other  types  of  space  heaters,  all  of  which  was  intended  to  encourage  the 
use  of  Canadian  bituminous  coal  in  those  areas  in  which  this  type  of  coal 
was  available. 

Small  under-feed  mechanical  stokers  for  house  heating  are  being  sold  in 
increasing  numbers  in  Ontario  and  Quebec  and  are  attractive  to  many  home 
owners  because  of  the  small  amount  of  attention  needed  and  the  even  heat 
which  can  be  obtained.  Relatively  smaller  sizes  of  coal  are  burned  and  a 
well-prepared  coal  of  uniform  quality  is  a  major  factor  in  the  satisfactory 
operation  of  the  installations.  In  collaboration  with  the  Stoker  Institute  of 
Canada  and  Bituminous  Coal  Research,  Incorporated,  the  Division  has  had  an 
investigation  underway  for  some  years  with  the  object  of  developing  laboratory 
methods  for  evaluating  the  suitability  of  coal  for  small  stoker  operation.  This 
work  should  result  in  materially  improving  the  domestic  fuel  position.  Arrange- 
ments v/ere  made  to  obtain  newly  designed  and  improved  equipment  for  use 
in  the  work,  and  also  for  field  tests  on  Kananaskis  coal  from  Alberta  in  a 
number  of  automatic  equipment  units  that  are  marketed  in  Ontario. 

To  assist  in  developing  a  coal-fired  gas-turbine  locomotive,  the  Division 
continued  the  study  of  pulverized  coal  under  pressure.  A  locomotive  of  this 
type  would  require  only  one-third  to  one-quarter  the  amount  of  fuel  required 
for  an  ordinary  coal-fired  locomotive;  it  would  require  no  water;  and  it  would 
develop  more  power  in  cold  weather  than  in  hot  weather.  Such  a  locomotive 
would  be  especially  valuable  to  Canadian  railway  companies.  The  work  is 
being  done  in  co-operation  with  the  Locomotive   Development  Committee  of 
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Bituminous  Coal  Research,  Inc.,  Battelle  Memorial  Institute,  Institute  of  Gas 
Technology,  American  Locomotive  Company,  Johns  Hopkins  University,  and 
Northrop-Hendy  Company.  Each  organization  is  developing  some  particular 
part  of  the  locomotive  or  solving  some  specific  problem.  The  Fuels  Division 
is  studying  the  combustion  of  pulverized  coal  from  Pittsburgh  No.  8  seam, 
which  the  collaborating  laboratories  have  agreed  to  use  as  the  standard  fuel. 
A  new  combustion  chamber  was  designed  for  use  at  atmospheric  pressures 
and  construction  was  begun.  A  study  was  made  of  the  theory  of  combustion 
of  pulverized  coal  and  some  preliminary  work  was  done  to  show  the  effect 
of  ultrasonic  waves  on  combustion.  The  results  showed  no  definite  increase 
in  rate  of  combustion  of  the  coal. 

Synthetic  Liquid  Fuels 

Although  Canada  must  still  import  a  large  percentage  of  its  crude  oil, 
large  deposits  of  coal  and  other  materials  are  available  which  can  be  converted 
into  liquid  products  if  the  necessary  manufacturing  processes  can  be  developed 
to  the  point  of  being  economically  profitable.  The  Division  has  already  studied 
and  experimented  with  the  hydrogénation  of  Canadian  coal  and  Alberta 
bitumen.  It  has  also  kept  in  close  touch  with  similar  work  that  has  been  done 
in  other  countries,  particularly  Germany,  Great  Britain,  and  the  United  States. 
It  is  the  belief  of  the  Division  that  larger  yields  of  valuable  products  can  be 
obtained  by  hydrogénation  at  higher  pressures  than  have  been  previously  used 
on  this  Continent.  Drawings  for  new  high  pressure  equipment  for  laboratory 
scale  experimental  work  at  a  pressure  of  20,000  pounds  per  square  inch  were 
prepared  and  negotiations  were  entered  upon  with  manufacturers  with  the 
collaboration  of  a  firm  of  consulting  engineers.  A  test  cylinder,  pump,  temper- 
ature controller,  and  valves  were  ordered.  The  pump  and  valves  were  received 
and  were  found  to  be  satisfactory. 

Analyses  Surveys  and  Laboratory  Investigations 
Foundry   Coke 

Toward  improving  the  quality  and  uniformity  of  metallurgical  coke  used 
in  the  manufacture  of  iron  and  steel  the  Division  undertook  a  study  of  the 
electrical  conductivity  of  foundry  coke  as  part  of  a  co-operative  agreement 
whereby  foundry  cokes  were  to  be  prepared  under  carefully  controlled  con- 
ditions during  carbonization  and  then  were  to  be  used  in  cupola  operations 
in  collaboration  with  the  U.S.  Bureau  of  Mines  and  Battelle  Institute,  Columbus, 
Ohio.  The  electrical  conductivity  of  the  coke  was  measured  in  specially 
designed  apparatus  with  the  thought  that  the  method  might  be  developed  for 
the  evaluation  of  foundry  cokes.  The  small  range  of  variation  that  was  found 
in  the  electrical  properties  of  the  coke  would  probably  limit  application  of  the 
method,  although  the  accuracy  of  the  instrument  and  the  reproducibility  of 
data  obtained  were  good. 

Asphalt   for  Briquettîng 

An  investigation  was  begun  of  various  characteristics  of  asphalts  in  relation 
to  their  use  as  a  binder  for  the  briquetting  of  coal  and  other  products,  v/ith 
particular  reference  to  the  relative  wetting  properties  of  different  coals  and 
asphalts. 

Plastic   and  Oxidation   Properties  of  Coal 

The  swelling  and  plastic  properties  of  coal  are  of  increasing  importance 
as  a  practical  measure  of  the  suitability  of  certain  coals  for  definite  uses.  An 
investigation  was  undertaken  to  develop  a  simple  method  of  determining  the 
free  swelling  index  of  coals  for  industrial  use  without  necessitating  the  use 
of  highly  specialized  equipment  and  conditions  not  readily  available  at  coal 
mines.     A  special  study  of  the  effect  of  oxidation  on  the   coking   properties 
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of  coal  from  No.  4  mine,  Phalen  seam,  Nova  Scotia,  was  undertaken  to  explore 
the  possibilities  of  pretreating  this  coal  to  obtain  a  commercial  product  with 
particular  coking  characteristics.  The  experimental  work  was  completed  and 
a  report  will  be  prepared. 

Huniic  Acid  from  Coal  and  Peat 

A  suitable  method  was  evolved  for  the  separation  of  humic  acid.  It  will 
be  applied  on  large  quantities  of  peat  to  obtain  enough  of  the  product  for 
practical  tests  in  the  manufacture  of  briquettes. 

Gasoline  Survey 

Changes  in  automotive  design  necessitate  that  accurate  technical  data  be 
available  regarding  the  knock-rating,  volatility,  vapour  pressure,  and  sulphur 
and  gum  content  of  all  brands  of  gasoline  sold  throughout  Canada.  These 
data  are  also  valuable  in  drawing  up  and  revising  gasoline  specifications  for 
Government  purposes,  and  as  a  guide  to  petroleum  refining  and  hydrogénation 
investigations.  Sixty-one  samples  of  gasoline  taken  from  nine  principal  distri- 
bution centres  throughout  Canada  in  the  summer  of  1948  were  analysed  and 
a  report  of  the  results  prepared. 

Explosives  Division 

No  fatalities  or  injuries  involving  explosives  occurred  in  hij^n  explosives 
factories,  although  the  quantity  of  high  explosives  manufactured  was  greater 
than  at  any  time  since  1939,  the  peak  year.  The  explosives  industry,  regarded 
at  one  time  as  the  most  dangerous,  has  become  one  of  the  safest.  In  high 
explosives  factories  discipline  is  recognized  as  a  safeguard  by  all,  and  employees 
themselves  contribute  materially  to  the  high  standards  of  safety  that  are 
almost  always  maintained. 

In  the  manufacture  of  detonators  and  small  arms  ammunition  explosions 
can  scarcely  be  avoided  because  of  the  sensitive  nature  of  some  of  the 
explosives  handled.  Fortunately,  the  quantities  are  generally  relatively  small, 
and  adequate  measures  can  be  taken  to  protect  personnel  and  equipment. 
However,  constant  vigilance  by  the  inspection  staff  of  the  Division  and  plant 
management  is  required. 

There  were  a  number  of  explosives  accidents  involving  children,  the 
primary  cause  being  carelessness  on  the  part  of  users  of  explosives  in  storing 
detonators.  A  warning  poster  and  circular  letter  were  circulated  to  all 
contractors  who  operated  licenced  magazines  under  the  Explosives  Act.  Many 
requests  for  additional  copies  of  the  poster  were  later  received  from  provincial 
Departments  of  Public  Works  and  Highways,  logging  and  paper  companies, 
and  hydro  power  companies.  This  response  should  result  in  greater  care  in 
storing  blasting  caps  and  a  corresponding  reduction  in  these  regrettable 
accidents. 

An  improved  type  of  delay  action  detonator,  marketed  during  the  year, 
is  perhaps  the  most  important  advance  made  in  this  field  in  many  years. 
These  detonators  have  proved  most  acceptable,  especially  in  quarry  operations. 
When  properly  used  they  greatly  reduce  earth  vibrations  arising  from  a  series 
of  explosions  and  at  the  same  time  increase  the  breakage  of  rock  by  as  much 
as  30  per  cent.  The  change  is  in  the  delay  timing  which  has  been  greatly 
reduced. 

Chinese  firecrackers  and  fireworks  were  again  imported  in  large  quantities. 
British  fireworks  manufacturers  became  interested  in  the  Canadian  market 
early  in  1948  and  many  types  of  fireworks  of  British  origin  were  tested  by 
the  Division  and  authorized  for  importation.  Some  of  these  have  already  been 
sold  in  Canada. 
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The  Division  assisted  War  Assets  Corporation  in  supervising  the  destruction 
of  explosives  and  explosive  ingredients.  One  such  undertaking  involved  the 
disposal  of  a  large  quantity  of  magnesium  powder  in  the  Pacific  Ocean  off 
Vancouver  Island. 

A  new  Table  of  Distances  may  result  from  tests  conducted  by  British 
authorities  during  the  year.  An  interim  report  on  the  tests  is  being  studied 
by  the  Explosives  Department  of  the  British  Home  Office  with  a  view  to 
incorporation  of  the  recommendations  in  a  new  Table.  Since  the  inception 
of  the  Explosives  Act  the  British  Table  of  Distances  has  been  the  recognized 
authority  on  these  matters  throughout  the  British  Commonwealth  countries 
and  has  been  the  standard  followed  in  locating  sites  for  magazines  and 
factories.     The  new  Table  is  likely  to  be  generally  adopted. 

Explosives  Laboratory 

The  Explosives  Laboratory  for  the  testing  and  analysis  of  explosives, 
required  in  the  administration  of  the  Explosives  Act  and  for  research,  is 
maintained  jointly  by  the  Department  and  the  National  Research  Council. 
The  laboratories  of  the  Department  of  National  Health  and  Welfare  at  Van- 
couver, B.C.,  examine  and  report  upon  samples  of  fireworks  arriving  at  the 
ports  of  Vancouver  and  Victoria. 

In  all,  539  samples  were  examined  on  behalf  of  the  Department  of  National 
Defence,  National  Research  Council,  Post  Office  Department,  Royal  Canadian 
Mounted  Police,  and  the  Inspection  Service  of  the  Explosives  Division,  and 
may  be  classified  as  follows:  commercial  dynamites,  29;  military  explosives, 
initiators  and  ammunition,  34;  fusees,  fireworks,  firecrackers,  and  toy  pistol 
caps,  462;  exhibits  submitted  by  the  Criminal  Investigation  Branch  of  the 
R.C.M.P.,  5;  and  general,  9. 

Projects  and  Investigations  in  Progress 

Ammonium    ISitrate 

An  investigation  into  the  hazards  attending  the  storage  and  shipment  of 
ammonium  nitrate  fertilizer  v/as  started  in  1945,  when  the  Department  of 
Transport  requested  an  opinion  on  the  suitability  of  6-ply  paper  bag  containers 
as  a  substitute  for  metal  drums. 

Following  two  serious  explosions  of  ammonium  nitrate  in  transit  at  Texas 
City,  Texas,  on  April  16,  1947,  and  one  at  Brest,  France,  on  July  28,  1947, 
the  scope  of  the  investigation  was  extended  by  the  National  Research  Council 
Associate  Committee,  in  an  effort  to  determine  the  cause  of  the  explosions  and 
to  draw  up  safety  regulations.  The  work  done  in  the  Explosives  Laboratory 
is  covered  in  three  interim  reports.  The  first  is  an  appraisal  of  the  detonation 
characteristics  of  ammonium  nitrate  as  compared  with  a  number  of  chemical 
compounds  and  mixtures  used  as  fertilizer.  The  second  deals  with  these  same 
reactions  in  greater  detail  and  compares  them  with  other  explosives  compounds. 
The  third  covers  a  study  of  ammonium  nitrate  in  relation  to  other  oxidizing 
materials,  various  classes  of  diluent  materials,  and  effects  of  gaseous  atmo- 
spheres on  detonation. 

An  officer  of  the  Division  observed  five  large-scale  trials  by  United  States 
agencies.  Both  chemically  pure  ammonium  nitrate  and  coated  types,  packaged 
in  6-ply  paper  bags  and  in  steel  drums,  in  lots  of  from  3  to  70  tons,  were 
tested  in  simulated  ships'  bunkers.  Although  there  were  varying  degrees  of 
decomposition,  there  was  no  detonation,  and  the  trials  did  not  offer  any  satis- 
factory explanation  of  the  recent  explosions  at  Texas  City  and  Brest. 
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Work  now  in  progress  is  aimed  toward  making  a  study  of  the  reaction 
of  ammonium  nitrate  under  all  conditions  that  are  likely  to  be  encountered 
in  commercial  production  and  transportation,  and  toward  drawing  up  suitable 
packaging  and  transport  regulations. 

Railway  Fusees 

At  the  request  of  United  States  authorities,  assistance  was  given  in  setting 
up  standard  colours  and  intensity  of  light  for  railway  fusees  and  preparing 
standards  for  railway  track  torpedoes.  Final  specifications  will  be  fixed  by 
regulations  under  the  Board  of  Transport  Commissioners. 

Factories 

Sixteen  factories  and  storage  depots  were  licensed  under  the  Act,  a  decrease 
of  two  from  the  previous  fiscal  year.  Three  toy  cap  manufacturers  did  not 
renew  their  licences.  The  Dominion  Arsenal,  Quebec,  is  now  licensed  under 
the  Explosives  Act. 

Magazines — Registered  Premises 

There  were  391  permanent  and  599  temporary  magazines  licensed  at  the 
end  of  the  fiscal  year,  compared  to  377  permanent  and  563  temporary  licences 
in  the  previous  year.     Registered  premises  increased  from  49  to  53. 

Inspections 

Registered  Unlicensed 
Factories     Magazines      Premises     Premises 
Explosives  Division  Inspectors   ....       27  596  39  859 

Royal  Canadian  Mounted  Police  ...       —  391  34  6,059 

Importation  Permits 

Four  hundred  and  twenty-six  permits  and  17  special  permits  were  issued 
for  fireworks,  nitrocotton  for  use  in  the  manufacture  of  lacquers,  propellent 
powders  used  in  the  manufacture  of  ammunition,  and  nitro-glycerine  for 
blowing  oil  wells. 

Accidents 

On  April  4,  1948,  the  proprietor  of  a  factory  manufacturing  toy  pistol  caps 
was  killed  in  an  explosion.  An  investigation  by  the  Division  indicated  that  the 
victim  was  following  an  unauthorized  and  dangerous  practice  in  pressing  dry 
sheets  of  caps  at  the  time  of  the  accident.  Recommendations  v/ere  made  for  a 
closer  control  on  this  type  of  firework,  both  in  the  manufacture  and  the 
provision  of  experienced  operators. 

A  fatality  occurred  when  a  fire  started  in  unlicensed  premises  where 
explosives  were  stored.  The  victim,  unaware  of  the  danger,  was  trying  to  put 
out  the  fire  when  an  explosion  occurred.  The  Division  conducted  an  investigation. 

A  number  of  unusual  incidents  and  minor  explosions,  in  which  slight  injuries 
were  suffered  by  workers,  was  reported  by  explosives  factories.  Where  the 
cause  was  determined,  corrective  measures  were  taken  by  the  management. 

Inquiries  were  made  regarding  the  explosion  of  120  tons  of  dynamite  on 
Great  Slave  Lake.  The  tug  and  barges  concerned  were  x'egistered  under  the 
Canada  Shipping  Act. 

Reports  were  received  of  145  accidents  in  the  use  and  handling  of  explosives, 
resulting  in  34  deaths  and  160  injuries.  Although  most  of  the  accidents 
occurred  in  mines,  quarries,  logging,  and  construction  jobs,  more  than  one- 
quarter  of  the  total  was  caused  by  plajdng  with  detonators  and  other  explosives. 
Children  were  the  chief  victims. 
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Summary 

Accidents  Killed  Injured 

Mines  and  quarries  65  11  65 

Elsewhere  in  industry   42  17  43 

Playing  with  detonators   14  0  19 

Playing  with  other  explosives 20  4  27 

Miscellaneous    4  2  6 

Total     145  34  160 

Prosecutions 

Twenty  prosecutions  were  instituted  under  the  Explosives  Act  and  Regula- 
tions and  convictions  were  obtained  in  all  cases.  Fines  up  to  $50  were  imposed. 
Infractions  of  the  regulations  were  as  follows:  illegal  storage,  19;  and  failing 
to  keep  records,  1. 

Ten  persons  were  charged  under  the  Criminal  Code  with  theft  or  illegal  use 
of  explosives  and  were  sentenced  to  terms  up  to  2  years  and  fines  up  to  $100. 

Three  men  were  fined  for  careless  handling  of  explosives  under  the  Ontario 
Mining  Act,  and  a  number  of  juveniles  v.-ere  fined  under  city  by-laws  for 
causing  damage  to  property  or  injury  to  persons  by  fireworks  and  high 
explosives. 

Destruction 

Abandoned  and  deteriorated  explosives  destroyed  amounted  to  3,780  pounds 
of  dynamite,  2,312  detonators,  and  1,000  feet  of  safety  fuse.  One  hundred  tons 
of  magnesium  powder,  60,000  tubes  of  anti-gas  ointment,  and  a  quantity  of 
pyrotechnic  stores  were  destroyed  by  the  Division  for  War  Assets  Corporation. 

Approximately  1,000  pounds  of  unauthorized  fireworks  were  destroyed  at 
the  port  of  entry. 

Radioactivity  Division 

The  decision  of  the  Government,  announced  in  March  1948,  to  purchase 
all  uranium  ores  of  Canadian  origin  meeting  specified  requirements,  resulted 
in  a  marked  increase  in  the  number  of  samples  of  such  ores  received  from 
prospectors  for  testing.  The  purchases  are  made  through  the  Crown-owned 
Eldorado  Mining  and  Refining   (1944)   Limited. 

Much  research  was  done,  with  good  results,  on  the  extraction  of  uranium 
from  ores.  Most  of  this  was  on  the  ores  and  products  of  the  aforementioned 
compan5%  but  methods  of  extraction  were  also  determined  for  ores  from  private 
companies. 

A  process  was  developed  for  the  recovery  of  uranium  from  ores  that  were 
previously  considered  to  be  too  low  in  grade  to  permit  of  economic  treatment. 
More  accurate  methods  for  analysis  of  low  grade  uranium  products  were  tested 
and  were  modified  to  be  suitable  for  complex  ores.  Special  methods  for  the 
pre-concentration  of  radioactive  ores  were  developed  and  tested  in  the  field. 

Apparatus  and  methods  were  developed  to  impi'ove  the  speed  and  accuracy 
of  measurements  of  radioactivity  in  the  analysis  of  ores.  One  such  method  is 
used  on  a  routine  basis  at  the  Port  Radium  plant  of  the  Eldorado  company 
with  results  closely  equivalent  to  the  most  careful  chemical  analysis. 

In  co-operation  with  other  organizations  research  work  and  field  tests 
were  conducted  on  detection  of  radioactivity  in  the  field. 

A  simplified  method  was  devised  for  the  analysis  of  ore  in  the  field  by 
the  use  of  the  standard  Geiger  field  counter.  Representatives  from  provincial 
laboratories  were  instructed  in  the  technique  of  Geiger  analysis. 

Methods  were  developed  for  the  determination  of  thorium  in  ores. 
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Dominion  Forest  Service 

The  research  and  test  work  of  the  Service  is  part  of  the  constant  effort 
to  maintain  and  strengthen  leadership  in  forestry  production,  vital  to  Canada's 
prosperity.  In  its  offices  and  laboratories  and  in  its  field  work,  the  Service 
was  engaged  on  problems,  some  baffling,  a  few  intangible,  and  many  offering 
promise  of  early  solution.  The  answers  to  others  were  worked  out  and  the 
results  passed  on  to  industry. 

Of  all  the  problems,  none  offers  a  greater  challenge  to  the  research  worker 
and  to  Canadians  as  a  whole  than  does  that  of  forest  fire-hazard.  The  average 
annual  toll  of  fire  is  more  than  a  million  acres  of  merchantable  timber  and 
young  growth.  The  Service  intensified  its  research  on  this  hazard,  realizing, 
however,  that  carelessness  on  the  part  of  campers  and  others  remains  the  chief 
cause  of  forest  fires,  a  cause  that  can  be  overcome  only  by  education  and  an 
awakened  public  interest  in  forest  protection. 

The  Service  can  report  a  growing  recognition  by  all  concerned  that  the 
period  of  "mining"  the  country's  forest  resources  is  at  an  end,  and  that  if 
the  prosperity  of  the  industry  is  to  be  maintained,  a  progx'am  of  modern  forest 
managemient  on  a  sustained  yield  basis  is  essential.  The  increasing  interest 
in  this  matter  is  evidenced  by  the  various  Royal  Commissions  set  up  in  recent 
years  to  examine  the  forestry  situation  in  British  Columbia,  Saskatchewan, 
and  Ontario,  and  also  by  the  adoption  in  March,  1948,  of  a  "Forest  Policy" 
by  the  Canadian  Pulp  and  Paper  Association.  This  development  will  possibly 
require  even  greater  attention  to  silvicultural  and  forest  products  research 
than  has  been  given,  and  the  demands  for  greatly  extended  research  in  all 
fields  of  forestry  seem  likely  to  increase. 

The  growing  importance  of  the  international  field  is  evidenced  by  the 
increasing  number  of  requests  for  information  received  by  the  Service.  During 
the  year  cumulative  quarterly  reports  of  forest  production  were  submitted  to 
the  Economic  Commission  for  Europe.  An  annual  progress  and  program  report 
was  prepared  for  the  Food  and  Agriculture  Organization  of  the  United  Nations. 
The  Dominion  Forester  attended  a  meeting  of  the  Standing  Advisory  Com- 
mittee on  Forestry  of  the  Food  and  Agriculture  Organization  in  June,  and 
also  the  fourth  conference  of  FAO,  held  in  November,  as  technical  adviser 
on  forestry. 

The  Timber  Mechanics  Conference  held  in  Ottawa  and  in  Madison, 
Wisconsin,  was  convened  as  a  result  of  a  recommendation  from  the  British 
Empire  Forestry  Conference  of  1947,  and  was  attended  by  specialists  from 
the  United  Kingdom,  South  Africa,  Australia,  New  Zealand,  Malaya,  Canada, 
and  the  United  States.  Another  important  conference  with  representatives 
of  the  United  States  Forest  Products  Laboratory  was  held  in  Ottawa  to  discuss 
technical  problems  related  to  working  stresses  for  timber. 

D.  A.  Macdonald  was  appointed  Dominion  Forester  on  May  1,  1948,  succeed- 
ing D.  Roy  Cameron.  Allan  Peebles  was  appointed  Chief  of  the  Economics 
Division  near  the  close  of  the  fiscal  year. 

Forest  Economics  Division 

Newsprint  production  set  a  record  of  approximately  4,600,000  tons  and 
the  production  of  lumber,  estimated  at  5,125,000,000  feet,  was  only  slightly 
lower  than  in  1947,  the  record  year. 

Domestic  lumber  prices  remained  at  levels  resulting  from  the  upward 
adjustment  of  prices  in  September,  1947.  Export  prices  were  reduced  slightly 
in  the  last  quarter,  particularly  in  the  United  States.     The  price  of  pulpwood 
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increased  somewhat  in  the  first  quarter  and  then  remained  firm.  The  prices 
of  other  forest  products  remained  firm,  with  the  exception  of  plywood,  the 
price  of  which  was  somewhat  lower  owing  to  poor  markets. 

The  table  below  gives  the  average  rate  of  utilization  and  destruction  of 
merchantable  timber  during  the  ten-year  period,  1937  to  1946.  The  cubic 
foot  volume  of  usable  wood  refers  to  merchantable  wood  only,  excluding 
stumps  and  tops. 

Annual  Forest  Depletion 
Period  19371946,  inclusive 


M  Cu.  Ft. 
Usable  Wood 


Percentage 


Utilization 


Depletion 


Products  Utilized 
Logs  and  bolts 

Domestic  use 

Export 

Pulpwood 

Domestic  use 

Export 

Fuel  wood 

Hewn  railway  ties 

Pit  props 

Poles,  posts,  rails 

Miscellaneous  products. 

Annual  utilization 

Wastage 

By  forest  fires 

By  insects  and  diseases 

Annual  waste 

Annual  depletion 


929,598 
33,612 

590,875 
144,150 
718,964 
12,650 
14,394 
.33,957 
32,356 


37  0 
1-3 


5-8 
28-6 
0-5 
0-6 
1-4 
1-3 


281 
1-0 

17-9 
4-4 

21-8 
0-4 
0-4 
10 
10 


2,510,556 


292,583 
500, 000 


100  0 


76-0 


8-9 
151 


792,583 


24  0 


3,303,1.39 


100  0 


Since  the  accessible  stand  of  merchantable  timber  in  Canada  was  estimated 
in  1945  at  191,348,000  cubic  feet,  the  average  annual  depletion  during  the 
decade  amounts  to  1  •  7  per  cent  of  the  accessible  volume.  This  may  not  seem 
excessive  as  an  average  rate,  but  it  must  be  realized  that  in  many  localities 
severe  over-cutting  is  taking  place,  whereas  the  annual  growth  is  not  being  used 
on  the  more  inaccessible  areas. 

A  comparison  for  1946  (the  latest  year  for  which  data  are  available)  of  the 
different  branches  of  the  forest  industry  is  given  in  the  following  table: 

Forest   Industries 
Summary  of  Principal  Statistics,   1946 


Employees 


Salaries 
and  Wages 


Net  Value 
of  Products 


Gross  Value 
of  Products 


Woods  operations 

Lumber  industry 

Pulp  and  Paper  industry 

Wood-using  industries 

Paper-using  industries^*' 

Total 

<i)Man-year  basis  (300  working  days) 
(2)Excluding  printing  trades. 


No. 

138,793'!) 
49,352 
44,967 
58,377 
22,475 


277,000,000 
63,811,260 

101,364,636 
81,483,876 
32,955,910 


.324,000,000 
129,408,392 
258,164,578 
130,875,168 
75,655,142 


413,269,314 
287,910,057 
527,814,916 
278,891,885 
167,270,628 


313,964 


556,615,682 


918,103,280 


1,675,156,800 
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The  gross  value  of  production  represents  the  total  value  of  all  the  individual 
commodities,  and  as  the  products  of  one  branch  of  the  industry  may  be  used 
as  the  raw  material  for  another,  it  contains  a  duplication  of  values  and  to  this 
extent  is  misleading.  For  most  purposes,  the  net  value  of  production  is  more 
significant  as  a  basis  for  comparing  the  values  of  different  industries.  It  is 
arrived  at  by  deducting  from  the  gross  production  the  cost  of  purchased  mate- 
rials, fuel,  electricity,  and  process  supplies,  the  remainder  being  the  real  value 
added  by  manufacturing. 

The  increasing  importance  of  the  forest  industries  is  indicated  by  the  fact 
that  their  net  value  of  production  in  1946  represented  7-7  per  cent  of  the  gross 
national  product  (the  sum  of  national  income,  depreciation  charges,  and  indirect 
taxes,  less  subsidies),  as  compared  to  6  per  cent  in  1938.  The  net  value  of  the 
forest  industries  in  1946  was  27-4  per  cent  greater  than  in  1945  and  196-7  per 
cent  greater  than  in  1938. 

The  outstanding  importance  of  forest  products  in  Canada's  external  trade  is 
shown  in  the  table  below.  Wood,  wood  products  and  paper  is  easily  the 
outstanding  industry  in  producing  a  favourable  balance  of  trade,  yielding  more 
foreign  exchange  than  any  other  two  industrial  groups  added  together.  In 
these  days  when  Canada  is  looking  for  United  States  dollars,  the  fact  that 
trade  in  forest  products  with  that  country  produced  almost  $700,000,000  in  1948 
is  highly  important. 

External  Trade 

Balance  of  Trade,  1948  (excluding  gold) 

Agricultural    products    

Animals  and  animal  products 

Fibres,   textiles  and   textile  products    

Wood,  wood  products  and  paper 

United   States    $687,562,577 

United  Kingdom 97,607,893 

Other  Countries   94,773,089 


Iron  and  its  products 

Non-ferrous  metals  and  their  products 

Non-metallic  minerals   and   their  products. 

Chemicals  and  allied  products 

Miscellaneous  commodities 


Balance* 

+ 

293,778,602 

+ 

350,222,847 

305,065,271 

+ 

879,943,559 



500,790,478 

+ 

240,136,244 

— 

511,267,708 

— 

38,539,460 

+ 

30,074,398 

+ 

438,492,733 

34,590,583 

+ 

473,083,316 

Sub-total     

Exports  of  foreign  products 

Total  balance  from  commodity  trade  .... 

*Excess  of  exports  over  imports  i.'  signified  by  +,  while  excess  of 
imports  over  exports  is  — . 

The  publication,  "The  Statistical  Record  of  the  Forests  and  Forest  Indust- 
ries of  Canada",  was  brought  up  to  date  by  the  issue  of  a  list  of  amendments 
showing  the  latest  available  data.  The  English  and  French  editions  of  the 
leaflet,  "Canada's  Forests,  1949"  were  revised  and  distributed  to  interested 
individuals  and  forestry  organizations  throughout  Canada. 

Cumulative  quarterly  reports  on  forest  production  and  export  statistics 
were  prepared  for  submission  to  the  Economic  Commission  for  Europe. 

An  annual  progress  and  program  report  to  the  Food  and  Agriculture 
Organization  of  the  United  Nations  was  prepared  in  co-operation  with  the 
Department  of  Trade  and  Commerce. 
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Forest  Air  Survey  Division 

No  natural  feature  is  better  adapted  to  detailed  study  by  air  photography 
than  the  forest,  with  the  result  that  a  comparatively  new  field,  embracing  both 
research  and  practice,  has  been  opened  up.  The  Forest  Air  Survey  Division,  in 
which  the  development  of  technique  has  gone  in  hand  with  the  forest  map- 
ping of  federally  administered  lands  and  other  territory  of  direct  concern  to  the 
Dominion,  was  among  the  earliest  explorers  of  this  field.  The  results  of  its 
work  are  being  increasingly  utilized  in  the  forest  industry,  the  provincial  forest 
services,  and  to  some  extent  in  foreign  countries. 

Detailed  forest  maps  and  timber  estimates  were  prepared  from  air  photo- 
graphs, supported  by  considerable  field  work.  The  areas  included  six  Indian 
reserves  totalling  110  square  miles;  Riding  Mountain  National  Park,  involving 
300  square  miles;  almost  all  of  the  Green  River  Management  area  of  360  square 
miles  near  Edmundston,  New  Brunswick,  the  scene  of  forest  management  studies 
with  particular  reference  to  the  control  of  the  spruce  bud  worm;  130  square 
miles  in  the  Aubinadong  area  north  of  Blind  River,  Ontario,  where  a  test  is 
being  made  in  estimating  quantities  of  saw-timber  directly  from  specially  taken 
air  photographs;  and  about  15  square  miles  surrounding  the  Spray  Lakes, 
Alberta,  where  timbered  areas  will  be  flooded  as  a  result  of  power  development. 

General  forest  inventory  maps  were  prepared  of  800  square  miles  in  the 
Eastern  Rockies  Forest  Conservation  area  where  their  use  in  fire  protection  is  of 
great  importance;  of  about  12  square  miles  in  the  Banff  National  Park,  and  of 
about  420  square  miles  in  the  New  Glasgow  area.  Nova  Scotia,  the  last  being 
for  use  in  preparing  a  sample  photolithographic  map.  For  forest  inventory 
purposes,  it  has  been  found  that  such  maps  are  cheaper  and  better  than  those 
prepared  by  the  former  method  of  making  tracings  from  which  prints  on 
sensitized  paper  were  made. 

Field  data  were  collected  for  use  in  a  preliminary  attempt  to  ascertain  the 
correlation  between  crown  closure  and  the  stand  density  index,  both  of  which 
are  forest  density  criteria,  the  former  being  obtained  directly  from  the  air 
photographs.  Field  and  office  work  was  continued  in  the  correlation  of  measure- 
ments of  the  crown  and  bole  of  the  tree  and  in  the  preparation  of  tables  showing 
timber  quantities  in  relation  to  various  heights  of  stand  and  degrees  of  crown 
closure.  The  preparation  of  devices  to  measure  the  fine  tree  images  in  air  photo- 
graphs was  continued  and  advances  were  made  in  the  development  of  instru- 
ments for  plotting  timber  type  lines.  A  promising  method  of  using  vertical  lines, 
or  "poles",  which  may  be  fused  in  the  stereoscopic  view  for  the  measurement  of 
tree  images  was  brought  to  the  stage  of  practical  tests.  Articles  were  published 
on  the  shadow  height  calculator,  prepared  for  the  determination  of  tree  heights 
from  shadows  in  air  photographs;  the  Nash  scale,  devised  for  measuring  the 
width  of  tree  crowns  in  the  field;  the  forestry  tri- camera  method  of  air  photog- 
raphy; the  photoelectric  planimeter,  developed  for  the  measurement  of  map 
areas;  and  on  the  general  aspects  of  forest  air  survey  as  required  for  the 
United  Nations  Scientific  Conference  on  the  Conservation  and  Utilization  of 
Resources. 

Excellent  results  were  obtained  in  taking  large-scale  sampling  photographs 
by  the  forestry  tri- camera  method.  The  superior  information  supplied  thereby 
is  largely  applicable  to  the  smaller  scale  photographs  of  the  whole  area.  Jointly 
with  the  Canadian  Society  of  Forest  Engineers,  the  Division  continued  its  efforts 
to  secure  standardization  in  forest  classification. 

Tuition  in  the  technique  of  forest  air  survey  was  provided  to  a  number  of 
representatives  of  provincial  forest  services  and  timber-holding  companies,  and 
to  consulting  foresters. 
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Air  photographs  taken  by  the  forestry  tri-camera  method  of  about  800 
square  miles  of  Indian  reserves  and  other  Indian  lands,  forest  experiment  areas, 
and  the  Fundy  National  Park  will  be  particularly  applicable  to  detailed  quanti- 
tative estimating.  Other  photographs  as  taken  in  the  Dominion  program  of  air 
survey  will  provide  valuable  information  for  forest  mapping. 

Silvicultural  Research  Division 

Research  on  the  problems  arising  from  the  management  of  Canadian  forests 
on  a  sustained  yield  basis  and  development  of  silvicultui'al  methods  suitable  for 
the  various  stands  in  the  different  forest  regions  are  the  Division's  chief  func- 
tions. The  main  fields  of  investigation  are  forest  botany,  forest  ecology,  silvi- 
culture, forest  mensuration,  and  forest  management.  Field  work,  greatly 
reduced  during  the  past  ten  years,  was  expanded  and  good  progress  was  made 
on  all  projects.  Several  long-term  projects  were  completed  and  the  results  were 
prepared  for  publication. 

The  Division  submitted  the  annual  report  on  tree  breeding  to  the  National 
Research  Council.  This  work  is  being  continued  on  a  maintenance  basis  pend- 
ing appointment  of  a  qualified  tree  breeder.  A  second  arboretum  was  established 
at  Petawawa  to  take  the  material  now  in  the  nurseries. 

Field  work  connected  with  the  survey  of  regeneration  on  cut-over  and 
burned-over  forest  lands  across  Canada,  begun  in  1946,  was  completed  and  a 
report  showing  the  results  is  being  prepared  for  pviblication.  Generally  speak- 
ing, the  main  pulpwood  species,  spruce  and  balsam  fir,  are  reproducing  satisfac- 
torily on  cut-over  lands  throughout  eastern  Canada.  However,  on  burned-over 
lands  regeneration  of  these  species  is  inadequate  and  the  future  crop  cannot 
be  expected  to  yield  quantities  comparable  with  the  original  forest.  The 
regeneration  of  these  species  on  both  cut-over  and  burned-over  lands  in  westei^n 
Canada  is  unsatisfactry.  The  regeneration  of  jack  pine  on  cut-over  lands  is 
unsatisfactory  throughout  Canada.  However,  on  burned-over  lands  its  regenera- 
tion is  satisfactory  provided  that  a  seed  supply  is  available. 

The  detailed  investigation  into  the  effects  of  site  and  seed-bed  conditions  on 
regeneration  were  expanded  and  several  new  projects  were  initiated.  In  the 
Maritimes,  the  Division  began  a  study  of  seed-bed  development  and  the  suc- 
cession of  lesser  forest  vegetation.  In  Ontario,  it  started  a  project  aimed  at 
improving  jack  pine  regeneration  following  logging,  by  exposing  the  mineral  soil 
and  by  broadcast  burning  in  co-operation  with  one  of  the  pulp  companies.  At  the 
request  of  the  Provinces  of  Manitoba  and  Saskatchewan,  a  study  was  made  of 
the  effects  on  regeneration  of  the  various  methods  used  in  disposing  of  logging 
slash.  Apparently  the  different  methods  of  slash  disposal  did  not  have  any  effect 
on  regeneration.  This  study  is  being  continued.  In  Alberta,  experimental  treat- 
ment of  the  forest  floor  to  obtain  reproduction  of  a  desirable  species  in  an  under- 
stocked mixedwood  stand  shows  considerable  promise. 

Several  projects  on  the  general  study  of  the  development  of  reproduction 
stands  were  in  progress  under  the  headings,  "Relation  of  Stocking  to  Size  of 
Quadrat",  "Reproduction  Surveys  for  Forest  Management  Purposes",  and 
"Recurrent  Surveys  of  Forest  Reproduction".  In  this  work  data  from  both  the 
Petawawa  Forest  Experiment  Station  and  co-operating  companies  are  being 
used. 

The  Division  completed  the  soil  survey  of  portions  of  the  Kananaskis  Experi- 
ment Station.  The  final  map  delineates  the  complex  mountain  soils  found  on  the 
area,  together  with  their  depths  and  surface  texture.  The  report  of  the  work 
should  be  of  practical  value  in  the  study  of  forest  protection  and  silvicultural 
problems  on  the  eastern  slopes  of  the  Rocky  Mountains. 
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A  report  to  be  published  shortly  was  written  on  forest  development  on  the 
Goulais  River  observation  area  in  the  Algoma  district  of  Ontario.  It  is  the 
third  in  a  series  of  publications  on  this  forest  and  gives  an  account  of  the  develop- 
ment of  the  softwood  and  mixedwood  stands  for  a  period  of  36  years  following 
cutting  of  softwoods  and  development  for  26  years  on  areas  disturbed  by  fire.  As 
extensive  areas  in  this  section  of  Ontario  have  a  similar  history,  the  report  should 
be  of  value  in  preparing  working  plans  for  this  region. 

The  remeasurement  of  all  experiment  station  permanent  plots  concerned 
with  projects  in  the  fields  of  intermediate  and  harvest  cuttings  was  continued, 
and  new  plots  were  established  where  necessary.  Research  notes  were  published 
on  the  "Development  of  White  Spruce  Stands  Cut  to  Different  Diameter  Limits 
in  Northern  Saskatchewan",  and  "Forest  Conditions  After  Logging  on  the 
Quebec  North  Shore"'.  A  report  was  prepared  dealing  with  the  results  of  an 
experiment  in  western  Quebec  in  which  defective  trees  and  underbrush  were 
removed  from  a  stand  of  northern  hardwoods.  A  considerable  increase  in  the 
growth  of  yellow  birch  and  maple  resulted  from  this  treatment.  A  red  pine 
plantation  near  Rockland  in  eastern  Ontario  was  remeasured  and  the  data 
show  continued  benefits  in  growth  rate  because  of  the  thinnings  made  some 
years  previously. 

A  three-year  study  to  obtain  information  regarding  present  foi'est  conditions 
was  initiated  and  plots  were  established  to  provide  for  a  future  remeasurement 
that  will  give  a  reliable  index  of  growth  in  Riding  Mountain  National  Park. 
This  area  is  typical  of  the  important  mixedwood  stands  in  Manitoba  and 
Saskatchewan. 

The  results  of  an  investigation  of  growth  in  selectively  cut  spruce  stands  on 
the  eastern  slope  of  the  Rocky  Mountains  bear  out  the  contention  that  spruce 
stands  in  Alberta  should  be  managed  on  a  selection  cutting  basis.  The  main 
object  of  this  investigation  was  the  development  of  a  management  policy  which 
would  ensure  reproduction,  reasonably  frequent  cuts,  and  a  fair  return  to  the 
operator. 

A  line-plot  survey  was  made  of  five  square  miles  in  Laurentides  Park 
in  Quebec  and  permanent  plots  were  established  for  recording  the  growth  at 
ten-year  intervals.  The  results  are  to  be  correlated  with  those  from  the  observa- 
tion area  established  last  year,  as  part  of  a  plan  to  find  out  how  long  it  will  be 
before  a  second  cut  is  possible  after  clear-cutting  in  the  Boreal  Forest  Region. 

Work  in  forest  mensuration  in  connection  with  the  growth  and  yield  of 
white  pine  and  red  pine  at  Petawawa  has  resulted  in  the  development  of  many 
new  approaches  to  the  techniques  of  measurement  and  analysis.  One  aspect  of 
the  problem,  "The  Form-Class  of  White  Pine  and  Jack  Pine  as  Affected  by 
Diameter,  Height  and  Age"  was  completed  and  published  as  a  research  note. 

The  stand  density  yield  method  of  preparing  yield  tables  to  predict  the  future 
yield  and  composition  of  mixed  forest  stands  continued  to  interest  the  forest 
industries.  Plans  were  under  way  to  begin  a  study  of  this  nature  in  the  Thunder 
Bay  district  of  Ontario.  Seven  of  the  larger  companies  in  the  district  are  taking 
part  in  the  negotiations  and  it  is  hoped  to  have  a  survey  party  in  the  field  in  the 
summer  of  1949.  Several  other  pulp  and  paper  companies  are  selecting  and 
measuring  plots  in  co-operation  with  the  Forest  Service,  in  order  to  determine 
growth  and  yield  for  their  own  districts. 

The  fourth  in  the  series  of  research  blocks  was  laid  out  in  the  Green  River 
Forest  Management  Project  in  northern  New  Brunswick;  the  field  notes  for  the 
block  established  last  summer  were  compiled;  and  all  of  the  management  area 
was  photographed  by  the  tri-camera  method.  Interest  in  the  project  continues 
to  increase. 

New  compartments  were  marked  for  cutting  in  the  twelve  demonstration 
woodlots  established  in  the  Maritimes  with  the  co-operation  of  the  Department 
of  Agriculture.    In  Nova  Scotia,  the  sample  plots  established  on  farmers'  wood- 
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lots  in  1928  were  examined  for  tiie  last  time  and  the  project  will  be  considered 
closed.  A  similar  examination  was  made  of  the  plots  established  under  the 
National  Forestry  Program  in  1938  and  1939  on  Prince  Edward  Island.  A  work- 
ing plan  was  completed  for  the  demonstration  woodlot  on  Hart  Hill  at  the 
Valcartier  Station. 

A  revised  working  plan  for  the  Petawawa  Forest  Experiment  Station  that 
will  form  the  basis  for  activities  in  the  field  of  forest  management  for  this  station 
for  the  next  ten  years  was  completed.  Satisfactory  progress  was  made  on  revised 
working  plans  for  the  other  four  stations. 

A  field  reconnaissance  of  the  timber  resources  in  the  Sault  Ste.  Marie,  Parry 
Sound,  Manitoulin,  and  Nipissing  Agencies  was  made  at  the  request  of  the 
Indian  Affairs  Branch. 

Pul)lication8 

Silvicultural  Research  yoles 

No.  85  White  Spruce  Stands  Cut  to  Different  Dia- 
meter Limits  in  Northern  Saskatchewan   ....     V.  H.  Phelps 

No.  86     White  Spruce  Reproduction  in  Manitoba  and 

Saskatchewan     V.  H.  Phelps 

No.  87     White  Spruce  Reproduction  in  Manitoba G.  H.  D.  Bedell 

No.  88     Forest     Conditions     after     Logging     on     the 

Quebec  North  Shore    L.  A.  Smithers 

No.  89     Form-class  of  White  Pine  and  Jack  Pine  as 

Affected  by  Diameter,  Height,  and  Age   G.  H.  D.  Bedell 

Silvicultural  Leaflets 

No.  25     Requirements      for      Permanent      Line      Plot 

Surveys    A.  Bickerstaff 

No.  26     Increment  Hammer A.  Bickerstaff 

No.  27     Calculation  of  Stand  Density  Index  for  Mixed 

and  Two-aged  Stands    G.  A.  Mulloy 

No.  28     Reduction  of  Error  in  Line  Plot  Tally   C.  C.  Thomson 

No.  29  Scarification  to  Induce  White  Spruce  Re- 
generation        V.  H.  Phelps 

No.  30     A   Possible   Source   of   Error   in   Determining 

Converting  Factors  in  Four-Foot  Wood   D.  E.  Nickerson 

No.  31      A  Simplification  of  the  Continuous  Inventory 

Method  of  Calculating  Diameter  Growth  ....     L.  A.  Smithers 

Forest  Protection  Division 
Forest  Fire  Losses 

As  early  as  1918,  records  of  forest  fire  losses  were  compiled  by  all  the 
principal  forest  protective  agencies  in  Canada.  Following  the  disastrous  fire 
season  of  1929  an  effort  was  made  to  prepare  these  statistics  on  a  reasonably 
uniform  basis  throughout  the  Dominion.  The  fire  losses  in  Canada  for  that 
year  were,  for  the  first  time,  compiled  and  published  by  the  Federal  Forest 
Service  with  the  co-operation  of  the  Provincial  and  Dominion  agencies  con- 
cerned; and  during  the  past  19  years  the  annual  reports  of  the  Forest  Service 
have  contained  forest-fire  statistics  for  all  Canada.  Nevertheless,  the  Dominion 
forest-fire  statistics  are  still  far  from  complete,  particularly  as  regards  evalua- 
tion of  the  less  obvious  forms  of  damage  caused  by  fires. 

An  awakened  public  interest  in  forest  conservation  has  stimulated  a 
demand  for  tlie  publication  of  these  statistics  earlier  than  is  possible  in  depart- 
mental reports.  The  educational  value  of  such  statistics  may  be  of  great 
assistance  in  the  prevention  of  forest  fires,  and  this  value  is  enhanced  if  the 
information  can  be  released  to  the  public  while  it  is  still  of  interest.  Moreover, 
although    the    Dominion    Forest    Service    is    responsible    for    compiling    and 
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publishing  these  data,  the  organization  and  administration  of  forest-fire  protec- 
tion in  Canada  is  largely  a  function  of  other  agencies.  These  considerations 
led  to  the  publication  of  statistics  for  the  1948  fire  season  as  a  separate  leaflet, 
which  was  released  at  the  earliest  date  consistent  with  the  requirements  of 
the  various  contributing  agencies. 

Uniformly  good  or  uniformly  bad  fire  conditions  have  seldom  prevailed 
over  the  entire  country  in  any  year.  In  this  respect  the  fire  season  of  1948 
was  no  exception.  A  "focal  point"  of  critical  fire  danger  developed  early  in 
the  summer  north  and  east  of  Lake  Superior,  its  intensity  diminishing  gradually 
to  the  west  and  more  rapidly  to  the  east.  As  a  result,  Ontario  had  one  of 
the  worst  fire  seasons  in  recent  history,  and  losses  in  Manitoba  were  the  highest 
in  19  years.  Conditions  were  close  to  normal  in  Quebec,  Saskatchewan,  Yukon 
and  the  Northwest  Territories,  while  in  Alberta  and  British  Columbia  fire 
losses  were  well  below  average.  They  were  much  below  normal  in  New 
Brunswick,  and  were  exceptionally  light  in  Nova  Scotia. 
Forest  Fire  Research 

The  principal  area  of  field  research  in  forest  fire  hazard  by  the  Forest 
Service  in  1948  was  the  Whiteshell  Forest  Reserve,  Manitoba,  where  a  fire- 
hazard  research  station  was  established  in  co-operation  with  the  Manitoba 
Forest  Service.  Valuable  data  were  obtained  from  studies  of  fuel  moisture 
and  inflammability  in  relation  to  weather  conditions  in  eight  of  the  more 
important  fuel  types  of  the  Precambrian  region.  Articles  were  published 
dealing  with  the  effect  of  topography  on  temperature  and  relative  humidity 
readings,  and  with  a  simple  device  for  measuring  dew,  based  on  studies 
conducted  at  this  station.  Several  years'  data  will  be  required,  however, 
before  fire  danger  tables  specifically  adapted  to  the  region  can  be  prepared. 

A  report  was  issued  dealing  with  the  effect  of  inversions  and  night  weather 
conditions  on  forest  fire  danger  in  mountainous  country  as  determined  from 
research  conducted  at  the  Kananaskis  Forest  Experiment  Station  in  Alberta. 
Field  studies  at  Kananaskis  provided  additional  data  on  inversions  and  on 
moisture  changes  in  slow-drying  fuels.  Further  studies  will  be  necessary, 
especially  on  the  occurrence,  distribution,  and  prediction  of  weather  inversions. 

Fire  research  at  the  Petawawa  Forest  Experiment  Station  in  Ontario  was 
intensified.  Fuel  moisture  studies  were  continued,  and  new,  slow-drying 
moisture  indicators  were  included  for  the  first  time.  The  Hurst  integrating 
atmometer,  used  as  a  simple  indicator  of  fire  danger,  was  introduced  experi- 
mentally at  two  other  stations.  Additional  plots  were  established  for  the 
study  of  weed-killing  chemicals  on  fire-guards  and  road  shoulders.  A  second 
report  on  wetting  agents  and  fire-retardant  chemicals  for  use  in  fire  suppression 
was  issued.  Experimental  fires  were  set  in  previously  prepared  jack  pine 
slash  areas  as  part  of  a  series  to  determine  the  effect  of  various  slash-disposal 
methods  on  the  fire  hazard.  The  data  have  not  yet  been  analyzed.  A  preli- 
minary study  was  made  of  the  possibilities  of  polaroid  filters  as  aids  to  fire 
detection.  The  forest-fire  control  plan  for  the  Petawawa  Station,  prepared 
in  1946,  was  revised  and  issued  in  bulletin  form. 

Field  research  in  fire  hazard  in  New  Brunswick  has  been  superseded, 
temporarily,  by  the  analysis  of  actual  fire  experience  in  that  Province  in 
relation  to  the  danger  index.  Studies  now  in  progress  indicate  that  final  fire 
danger  tables  can  be  prepared  with  relatively  minor  modification  of  existing 
ones,  and  that  little  or  no  additional  field  data  will  be  necessary. 

Work  was  continued  on  a  study  of  standards  of  adequate  forest  fire 
protection  for  the  various  forest  regions  of  Canada  and  a  report  on  this  subject 
is  being  prepared.  Perfoi-mance  tests  were  carried  out  on  two  new  types  of 
portable  pumping  equipment.  Weather  and  fire-danger  records  from  the 
National  Parks  and  Forest  Experiment  Stations  were  checked  and  analyzed. 
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Fire  danger  tables  for  the  east  slope  of  the  Rocky  Mountains  were  provi- 
sionally revised  to  include  the  effect  of  abnormal  night-weather  conditions, 
and  a  research  note  on  fire-danger  forecasting,  now  in  its  third  edition,  was 
re-issued  in  revised  form. 

Forest  Products  Laboratory,  Ottawa 

The  Laboratory  does  research  on  the  properties  of  Canadian  woods  and 
on  problems  connected  with  the  more  efficient  utilization  of  timber  products, 
and  works  closely  with  the  wood-producing  and  wood-using  industries.  This 
close  association  resulted  in  a  high  level  of  research  activity  and  in  a  con- 
tinuation of  requests  for  special  investigations  and  for  technical  information. 
The  research  work  was  reorganized  into  four  main  divisions,  namely.  Timber 
Mechanics,  Wood  Preservation,  Wood  Chemistry,  and  Wood  Utilization. 

Many  of  the  research  problems  were  international  in  scope,  involving 
co-operation  with  other  laboratories  and  with  standardizing  bodies.  Of  special 
interest  was  the  Timber  Mechanics  Conference  which  met  for  two  weeks  in 
Ottawa  and  for  two  weeks  in  Madison,  Wisconsin,  during  the  autumn  of  1948. 
This  body  was  formed  as  a  result  of  a  recommendation  from  the  British 
Empire  Forestry  Conference  of  1947,  to  promote  the  standardization  of  methods 
for  testing  the  mechanical  and  physical  properties  of  wood.  It  was  attended 
by  specialists  from  Great  Britain,  South  Africa,  Australia,  New  Zealand, 
Malaya,  Canada,  and  the  United  States. 

Another  important  conference  with  representatives  of  the  United  States 
Forest  Products  Laboratory  was  held  in  Ottawa  to  determine  methods  of 
arriving  at  safe  working  stresses  for  timber  in  building  construction,  and  to 
discuss  the  implications  of  increases  in  working  stresses  for  structural  timber 
that  had  been  made  by  trade  associations  in  the  United  States. 

For  the  third  year  in  succession  a  course  of  lectures  and  demonstrations, 
with  visits  to  selected  industrial  plants,  was  given  to  a  group  of  Assistant 
Trade  Commissioners  in  training  prior  to  their  being  posted  overseas. 

The  following  research  work  of  special  interest  was  undertaken  by  the 
various  divisions  of  the  Laboratory. 

Timber  Mechanics  Division 

Further  data  were  collected  on  the  mechanical  and  physical  properties 
of  Canadian  woods,  in  which  work  rock  elm,  eastern  hemlock,  and  red  pine 
were  tested. 

Three  new  forms  of  sheet-metal  framing  anchors  were  tested  to  determine 
their  strength  properties  when  used  for  joining  wood  framing  elements  for 
housing.  These  framing  anchors  permit  economies  in  lumber  and  provide 
greater  joint  strength  than  that  obtained  from  the  usual  type  of  joint  used 
in  house  construction.  Red  pine  and  white  spruce  were  used,  as  they  are 
representative  of  the  species  used  most  frequently  in  house  construction  in 
Eastern  Canada.  Tests  on  Douglas  fir  had  been  carried  out  previously  in  the 
United  States. 

The  construction  of  32  glued  laminated  railroad  ties  was  completed  and 
the  ties  were  incised,  treated  with  preservative,  and  laid  in  track  to  determine 
their  serviceability.  These  experimental  ties  were  constructed  to  show  the 
possibility  of  using  smaller  timber  for  railroad  ties,  if  the  available  supply 
of  tie  timber  should  be  materially  reduced.  Satisfactory  service  trials  will 
indicate  the  possibility  of  adapting  this  type  of  laminated  construction  to 
other  timbers  of  interest  to  the  railroads,  such  as  bridge  and  trestle  timbers 
of  large  sizes,  the  cost  of  which  is  rapidly  increasing. 
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The  47-foot  span  laminated  three-hinged  wooden  arch  was  kept  under 
48,600  lbs.  of  load  during  the  first  year  following  its  erection.  The  results 
of  this  severe  test  are  encouraging. 

A  scale  model  three-hinged  arch  was  designed  in  which  the  members 
were  formed  without  bending.  The  arch  sustained  a  maximum  load  of  more 
than  double  the  design  load.  By  modifying  the  design,  an  even  better  result 
is  expected.  Arches  of  this  type  are  comparatively  simple  to  make  and  should 
be  useful  for  the  construction  of  buildings  of  medium  span  requiring  clear 
space  uninterrupted  by  supporting  pillars.  They  would  be  adaptable  to  farm 
buildings  such  as  barns. 

Jointly  with  the  Canadian  Standards  Association,  draft  revisions  of  the 
specifications  for  eastern  white  and  western  red  cedar  poles  were  prepared,  to 
bring  them  into  line  with  those  of  the  American  Standards  Association  specifi- 
cations, thereby  removing  export  difficulties. 

Much  analytical  work  was  done,  aimed  at  correcting  any  imperfections  in 
grading  rules  for  structural  timber.  The  strength  of  a  timber  may  be  affected 
much  more  by  the  position  of  a  knot  than  by  its  size.  This  factor  is  not  ade- 
quately dealt  with  in  present  grading  rules  with  the  result  that  the  allowable 
working  stresses  are  much  lower  than  would  be  the  case  if  the  low-strength 
pieces  could  be  graded  out.  If  this  could  be  done,  substantial  economies  in 
timber  construction  would  result. 

Experimental  work  was  done  on  the  bonding  of  moulded  plywood  for  boats, 
on  methods  of  producing  curved  plywood  and  of  eliminating  warping,  and  on  the 
properties  of  special  plywood  constructions.  Particular  attention  was  given  to 
the  problems  of  bonding  plastic  laminates  to  plywood.  Tests  were  made  on 
plywood  for  the  Armed  Services  and  for  other  government  departments,  and 
assistance  was  given  in  the  preparation  of  plywood  specifications  for  these 
organizations. 

Newly  developed  wood  adhesives  were  tested  to  provide  the  wood-using 
industries  with  data  on  their  properties  and  application.  Studies  were  made 
to  develop  improved  test  methods  for  evaluating  the  strength  and  durability 
of  plywood  glue  bonds.  An  investigation  was  started  to  determine  the  relative 
weathering  properties  of  plywood  and  plywood  glues  under  service  conditions 
and  to  check  the  accuracy  of  accelerated  laboratory  tests  now  being  used. 

Studies  of  industrial  techniques  in  the  use  of  dielectric  heating  were  con- 
tinued, particularly  in  the  field  of  bonding  curved  plywood.  To  take  advantage 
of  the  rapidity  with  which  glue  lines  are  cured  by  this  process,  a  set-up  was 
designed  using  air-operated  pressure  cylinders  to  permit  rapid  loading  and 
unloading. 

In  the  study  of  methods  for  edge-gluing  lumber  to  make  core-stock,  special 
attention  was  given  to  determining  the  optimum  operating  conditions  and 
limiting  factors  involved.  The  first  phase,  dealing  with  permissible  glue-spreads, 
was  completed.  A  study  was  made  of  the  dielectric  properties  of  wood  necessary 
for  the  further  evaluation  of  this  heating  process.  Douglas  fir  was  thoroughly 
investigated  and  some  work  was  done  on  sugar  maple  and  white  spruce. 
Analysis  of  the  data  obtained  shows  a  definite  relation  between  dielectric 
properties  and  density.  The  establishment  of  this  relationship  will  permit  an 
extension  of  theory  in  connection  with  further  investigations. 

The  use  of  dielectric  heat  as  a  substitute  for  kiln-drying  appears  to  be  of 
value  only  for  such  special  applications  as  drying  refractory  woods  (oak,  beech, 
etc.)  in  baulks  of  considerable  thickness,  or  in  short-length  stock  as  is  used 
in  making  shoe  lasts  and  bowling  pins.  The  drying  of  rough-turned  shoe  lasts  of 
sugar  maple  was  studied  at  the  request  of  industry. 

The  testing  and  re-designing  of  containers  at  the  request  of  industry  and 
the  Armed  Services  increased  in  volume.  The  most  frequent  requests  were  in 
connection  with  packaging  vitreous  enamelled  goods  such  as  electric  and  coal 


Mines,  Forests,  and  Scientific  Services  Branch  55 

ranges.  Glassware  containing  pharmaceuticals  and  similar  goods  and  a  variety 
of  household  enamelled  goods,  packed  in  cartons,  were  also  submitted  for 
examination  and  testing  of  the  packing.  In  most  instances,  modifications  of  the 
packaging  method  which  improved  the  rigidity  and  protective  value  of  the 
package  were  suggested. 

The  problem  of  the  cost  of  single-journey  containex's  for  use  between  manu- 
facturer and  assembly  plant  has  become  of  increasing  importance.  The  possi- 
bility of  designing  a  rugged  demountable  box  was  explored,  and  a  container 
which  appears  to  offer  a  solution  to  the  problem  was  designed.  The  special 
extrusions  necessary  to  make  it  on  an  experimental  basis  are  in  process  of 
manufacture. 

Wood  Preservation  Division 

Preservatives 

Full-cell  creosote  treatment  of  piling  material  with  a  large  sapwood  ring 
gives  adequate  protection  against  marine  borer  attack  in  coastal  waters.  A 
protective  coating  has  been  developed  experimentally  in  the  Laboratory  that 
can  be  easily  applied  to  wood  material  for  temporary  use  in  salt  water,  as  for 
construction  work.  The  coating  consists  of  one  or  two  coats  of  cold-setting 
synthetic  resin  glue  to  which  is  immediately  applied  medium  fine  dry  sand.  The 
synthetic  resin  is  allowed  a  few  days  to  set  and  polymerize  before  being  placed 
in  the  water.  With  the  co-operation  of  the  Federal  Department  of  Public  Works, 
pieces  of  wood  were  coated  and  installed  in  a  test  rack  at  Charlottetown,  P.E.I., 
where  marine  borer  attack  is  particularly  severe. 

Extensive  laboratory  and  service  tests  were  started  on  distillate  obtained 
as  a  by-product  in  the  manufacture  of  briquettes  from  lignite  coal  in  Sask- 
atchewan and  on  standard  creosote  to  determine  their  relative  preservative  value. 
Interest  in  this  lignite  creosote  has  been  heightened  because  of  the  clean  treat- 
ment it  gives,  thereby  making  it  particularly  desirable  for  poles  to  be  used 
in  urban  areas.  However,  the  distillate  does  not  quite  meet  the  specifications 
of  the  American  Wood  Preservative  Association  for  standard  creosote. 

Work  was  continued  on  recording  the  life  of  treated  and  untreated  timbers 
under  a  wide  range  of  service  conditions.  More  than  1,100  tests  have  been 
recorded,  of  which  295  have  been  concluded  and  813  are  active.  The  latter 
were  examined  by  co-operating  companies  and  departments,  and  the  results  of 
the  examination  were  forwarded  to  the  Laboratory  where  they  were  classified 
and  recorded.  The  results  of  concluded  tests  and  the  status  of  active  tests  are 
available  to  all  timber  users  and  are  of  benefit  to  engineers  designing  large 
timber  structures  and  installations,  and  to  farmers  concerned  about  the  replace- 
ment of  decaying  fence-posts  and  farm  timbers. 

During  the  year,  1,200  fence-posts  of  different  species  were  treated  with 
varying  solutions  of  two  relatively  new  wood  preservatives  to  supplement 
previous  tests  with  standard  preservatives  and  to  demonstrate  the  possibility  of 
using  available  species  of  low  natural  durability.  By  means  of  relatively  simple 
"home"  treatments,  the  latter  can  have  their  life  extended  by  many  years. 

About  twenty  years  ago  the  Laboratory  treated  1,000  cross-ties  of  ten 
different  species  with  zinc-meta-arsenite  as  an  experimental  project  in  co- 
operation with  the  Canadian  National  Railways.  To  date  only  three  of  these 
treated  ties  have  been  removed  from  the  track  because  of  decay.  To  determine 
the  preservative  value  of  the  chemicals  remaining  in  the  ties,  some  ties  were 
withdrawn  from  the  track  to  provide  material  for  a  comprehensive  series  of 
tests. 
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Pathology 

A  study  of  end-coatings  was  initiated  in  connection  with  the  investigations 
being  made  of  means  of  preventing  the  estimated  $2,000,000  annual  loss  which 
occurs  in  birch  logs  in  storage.  Thirty  compounds  giving  promise  of  service 
as  end-coatings  to  protect  logs  from  end-checking  and  decay  were  tested  on 
birch  sticks  exposed  at  the  Laboratory.  Eleven  of  the  thirty  coatings  were 
considered  worthy  of  further  study,  using  white  birch  logs  so  stacked  as  to  give 
a  range  of  exposure  conditions.  Later,  the  best  of  these  coatings  will  be  tested 
under  commercial  logging  conditions. 

The  successful  outcome  of  a  project  concerning  the  use  of  red-stained  jack 
pine  ties  and  poles  that  was  started  in  1929  can  now  be  reported.  In  that  year 
an  experimental  track  of  397  red-stained  ties  containing  Fomes  pini,  the  fungus 
which  in  the  early  stage  of  attack  stains  jack  pine  red  and  later  produces  white 
pocket  rot,  was  established  in  main  line  service  near  Ottawa.  Half  of  these 
ties  had  been  creosoted.  At  regular  intervals,  beginning  in  1931,  groups  of  these 
ties  were  removed  and  studied.  In  1948,  nineteen  creosoted  ties  were  removed 
and  analysed,  leaving  only  18  to  be  removed  in  1949,  when  the  project  will  have 
been  completed.  Results  obtained  to  date  are  considered  to  be  sufficiently  con- 
clusive to  warrant  the  utilization  of  red-stained  wood,  and  red-stained  ties  and 
poles  are  now  being  accepted,  whereas  formerly  such  wood  was  rejected  on  the 
assumption  that  the  fungus  would  continue  to  develop  in  ties  and  poles  in  service, 
would  produce  pocket  rot,  and  would  thus  cause  rapid  deterioration  of  the 
timber.  It  is  estimated  that  30  to  35  per  cent  of  the  jack  pine  cut  contains 
red-stain,  and  thus  the  investigation  has  assured  the  conservation  of  large  and 
valuable  supplies  of  timber. 

The  possibility  of  using  white  elm  as  a  substitute  for  rock  elm.  now  in  short 
supply,  was  under  study.  Laboratory  and  field  tests  were  continued  to  determine 
the  relative  resistance  to  decay  of  the  two  species.  Blocks  of  rock  elm  were  sub- 
jected to  the  attack  of  Lenzites  trahea  (a  brown  rot  fungus)  and  Polyporus 
versicolor  (a  white  rot  fungus)  in  pure  culture  in  soil.  The  cultures  were 
incubated  for  four  months  and  the  loss  in  weight  of  each  block  was  then 
determined.  These  results  will  be  correlated  with  those  previously  obtained 
for  white  elm. 

Further  studies  were  made  on  sapwood  stain  preventives.  A  proprietary 
compound  containing  mercury  and  sodium  pentachlorphenate  proved  very  effi- 
cient in  preventing  stain  in  the  sapwood  of  red  pine  and  white  pine. 

In  continuation  of  the  study  of  fungi  responsible  for  the  decay  of  different 
species  of  wood,  particular  attention  was  given  to  rots  and  stains  of  birch.  In 
the  heartwood  of  freshly  felled  birch,  Stereum  murrayi  and  Torula  ligniperda 
were  common.  Storage  rots  yielded  Polyporus  adustus,  P.  hirsutus,  P.  versicolor, 
Stereum  purpureum,  Peniophora  sp.,  and  some  unidentified  fungi.  Pholiota 
adiposa  was  obtained  from  birch  and  elm.  Peniophora  gigantea  was  found 
causing  extensive  decay  in  pine  pickets  in  storage.  Coniophora  cerehella  was  the 
most  common  cause  of  decay  in  elm  test  pickets.  Lentinus  lepideus  and  Lenzites 
saepiaria  were  isolated  from  jack  pine  ties. 

A  series  of  wood  block  cultures  was  set  up  in  soil  to  determine  the  relative 
importance  in  causing  secondary  rot  in  jack  pine  of  some  thirty  fungi  previously 
isolated  from  jack  pine  ties  removed  from  service.  The  study  of  brown  stain 
and  storage  decay  in  the  sapwood  of  red  pine  and  jack  pine  was  continued. 

Wood  Chemistry  Division 

Studies  were  continued  to  extend  fundamental  knowledge  on  the  chemistry 
of  barks,  including  reasons  for  the  inapplicability  of  the  chlorite  holocellulose 
procedure  to  bark  and  also  the  difficulties  encountered  in  pulping  certain  barks 
to  a  low  "lignin"  content. 
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Sodium  chlorite  in  acid  solution  was  used  successfully  to  isolate  the  total 
carbohydrate  fraction  (holocellulose)  of  wood.  This  method  when  applied  to 
barks  has  not  proved  entirely  satisfactory  because  of  high  carbohydrate  losses 
during  the  isolation  process  and  of  the  presence  in  barks  of  varying  amounts  of 
an  insoluble  cork-like  material.  Barks  investigated  in  this  way  were:  black 
spruce,  white  spruce,  balsam  fir,  Douglas  fir,  and  western  red  cedar.  The 
insoluble  material  in  black  spruce  bark,  believed  to  be  related  to  the  suberin  of 
cork,  was  isolated  by  successive  treatments  with  sodium  chlorite  and  72  per  cent 
sulphuric  acid.  On  saponification,  it  yielded  an  unsaponifiable  fraction  containing 
carbohydrates,  and  a  saponifiable  fraction  made  up  of  fatty  acids,  resin  acids,  and 
lignin-like  material.  One  fatty  acid  fraction  obtained  was  a  white  crystalline 
product  melting  between  79°  and  89°  C,  with  an  iodine  number  of  4-7  and  an 
acid  value  of  254.    This  and  other  fi'actions  were  under  further  study. 

The  manufacture  of  fibreboards  from  mill-waste  was  studied,  particularly  to 
determine  whether  the  disc  refiner  available  at  the  Laboratory  is  satisfactory 
for  defiberizing  wood  waste,  and  also  to  develop  methods  of  utilizing  bark  and 
wood  waste  from  pulp-mills  and  sawmills.  Improvements  were  made  in  this 
refiner  by  the  addition  of  a  screw-feed  arrangement  and  a  water  jet  through 
the  housing.  Using  the  refiner,  an  investigation  was  initiated  to  determine  the 
suitability  of  cedar  shingle  mill-waste  for  the  manufacture  of  an  insulating  type 
of  structural  board.  The  shingle  waste  was  separated  into  bark,  shingle  hay,  and 
wood.  Work  to  date  indicates  that  good  quality  boards  may  be  made  from  either 
the  bark  or  the  wood,  but  not  from  the  shingle  hay.  Greater  utilization  of  the 
general  run  of  mill-waste  as  a  raw  material  for  pulp  and  paper  manufacture 
is  the  primary  goal  of  an  experimental  project  that  was  initiated  to  develop 
mechanical  methods  of  separating  wood  from  bark  in  such  waste.  The  work  is 
based  on  the  fact  that  some  types  of  wood  waste  have  low  value  as  raw  materials 
because  of  their  high  content  of  bark.  Three  commercially  important  forms  of 
wood  waste  were  chosen  for  initial  experiments,  namely,  white  spruce  (slabs  and 
edgings)  ;  western  red  cedar  (shingle  mill  waste)  ;  Douglas  fir  mill  waste  (hogged 
fuel).  In  work  thus  far,  a  considerable  degree  of  separation  of  wood  and  bark 
of  these  species  was  effected  either  by  the  use  of  a  wind-blast  method,  or  by 
passing  through  a  disc  refiner  and  screening. 

•  Experiments  on  the  electrolysis  of  sulphite  waste  liquor  were  undertaken  in 
an  attempt  to  solve  the  problems  of  utilization  and  disposal  of  the  large  quantities 
of  this  liquor  that  are  produced  in  the  sulphite  pulp  process.  No  satisfactory 
method  is  available  for  the  complete  utilization  of  the  materials  contained  in  this 
liquor,  and  its  disposal  is  becoming  increasingly  difficult.  The  liquor  was  sub- 
jected to  the  action  of  direct  current  in  a  diaphragm  cell.  Attempts  to  extract 
the  electrolytes  obtained  with  benzene  and  carbon  disulphide  yielded  only  small 
amounts  of  a  light  brown  oil.  Vacuum  distillation  of  this  oil  caused  its  decom- 
position. Several  experiments  were  carried  out  toward  reducing  the  calcium 
content  of  the  sulphite  waste  liquor.  For  these  experiments  a  new  type  of  cell 
was  designed,  by  use  of  which  it  was  possible  to  remove  continuously  calcium 
salts  from  the  sulphite  liquor.  The  results  indicated  that  it  might  be  possible, 
in  commercial  practice,  to  remove  part  of  the  troublesome  calcium  salts  from 
waste  sulphite  liquor  by  electrolysis,  and  thus  permit  of  the  evaporation  and 
subsequent  burning  of  the  residue  without  excessive  scaling  troubles. 

Crystalline  glucose,  relatively  free  from  pentoses,  was  prepared  from  wood 
sugars  produced  by  the  hydrolysis  of  Douglas  fir  wood  in  a  small  experimental 
Scholler  process  plant.  In  the  preparation  of  the  glucose  a  method  for  purifi- 
cation of  the  wood  sugar  solution  was  developed  whereby  resinous  impurities 
were  removed  by  a  much  shorter  procedure  than  was  previously  reported  in 
the  literature.  At  a  conference  held  at  the  Laboratory  with  representatives 
of  the  Tannin  Association  of  Canada  and  the  Ontario  Research  Foundation  to 
discuss  the  possibility  of  developing  Canadian  sources  of  tannins,  it  was  decided 
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that  the  most  likely  source  is  the  bark  of  eastern  hemlock,  western  hemlock, 
spruce,  and  Douglas  fir.  Arrangements  were  made  for  a  co-operative  study  to 
determine  the  qualities  of  tannin  from  spruce  and  Douglas  fir  in  commercial- 
scale  tanning.    Canada  now  imports  practically  all  of  its  tannin  needs. 

Wood  Utilization  Division 

Logging  and  Milling 

Continuing  the  study  of  sawmill  waste  and  its  utilization,  and  the  effect  of 
log  diameter  on  lumber  manufacture,  a  field  party  carried  out  studies  at  24 
sawmills  in  Ontario,  Quebec,  and  New  Brunswick.  These  mills  were  selected  to 
obtain  adequate  sampling  of  the  seven  different  types  of  sawmill  in  operation  in 
the  region  studied.  A  report  covering  the  results  of  the  studies  for  the  portable 
type  sawmill  was  prepared  and  given  wide  distribution.  Computation  of  the 
field  data  for  the  other  types  of  mills  was  progressing. 

These  sawmill  investigations  also  gave  interesting  information  on  particular 
practices  and  their  effect  upon  production. 

A  preliminary  survey  of  representative  sawmills  was  made  in  Saskatchewan 
and  Manitoba  to  determine  whether  detailed  studies,  similar  to  those  made  in 
Eastern  Canada,  will  be  necessary.  The  survey  indicated  that  such  studies  will 
not  be  required. 

A  new  phase  of  research  for  this  Laboratory  was  initiated  with  the  appoint- 
ment of  a  logging  engineer  to  undertake  work  in  the  field  of  logging  waste. 

Lumber  Seasoning 

Development  of  efficient  schedules  for  kiln-drying  different  species  and  sizes 
of  lumber  was  continued,  in  which  work  experimental  charges  of  aspen  poplar, 
beech,  red  oak,  willow,  eastern  hemlock,  and  white  pine  were  kiln-dried.  A 
small  cross- circulation  drying  chamber,  completed  during  the  year,  proved 
highly  satisfactory  for  experimental  runs  of  this  nature. 

The  preparation  of  laminated  blanks  to  be  shaped  into  artificial  limbs  was 
completed.  The  condition  of  these  blanks  after  seasoning  was  so  satisfactory 
that  a  considerable  quantity  of  willow  logs  is  being  obtained  by  the  Department 
of  Veterans  Affairs  to  be  used  in  the  manufacture  of  laminated  blanks  for  this 
purpose. 

Four  kiln-drying  courses,  each  lasting  a  week,  were  attended  by  78  repre- 
sentatives of  firms  engaged  in  primary  and  secondary  lumber  industries,  from 
Nova  Scotia  to  Alberta.  The  courses  covered  all  phases  of  lumber  seasoning, 
combined  with  discussion  periods  and  visits  to  typical  lumber  industries. 

Wood  Technology 

Field  work  was  completed  on  the  large-scale  co-operative  experiments  on 
the  chemical  treating  of  standing  trees  initiated  in  1947  on  the  woods  operations 
of  a  paper  company  in  northern  Ontario.  The  computation  for  the  230  test 
groups  covered  by  this  investigation  was  also  completed. 

Results  show  that  treatments  with  a  soluble  arsenic  compound  were  the  most 
effective  in  facilitating  removal  of  bark  when  trees  were  felled  and  peeled  in  the 
autumn  after  treatment.  Trees  treated  during  June  and  July  peeled  easily  by 
September  of  the  year  of  treatment,  while  treatments  made  during  the  late 
summer  were  not  effective  until  a  year  following  the  application  of  chemicals. 
Chemically  treated  trees  of  the  coniferous  species,  especially  jack  pine  and 
balsam  fir,  showed  the  greatest  reduction  in  weight.  Jack  pine  treated  in  June 
and  felled  in  September  of  the  year  following  treatment  showed  an  average 
reduction  in  weight  of  17  pounds  per  cubic  foot.  Trees  of  the  broad-leaved 
species  generally  showed  no  appreciable  reduction  in  weight.  Various  reports  on 
the  effect  of  chemical  treatment  on  ease  of  peeling,  reduction  in  weight  of  wood. 
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effect  on  quality  of  wood,  and  the  effect  on  improving  the  buoyancy  of  wood 
were  prepared.  A  report  on  chemical  treatment  of  trees  was  also  prepared  for 
presentation  at  the  United  Nations  Scientific  Conference. 

At  the  request  of  the  pulp  and  paper  industry,  work  was  commenced  on  the 
preparation  of  photomicrographs  of  Canadian  pulpwood  species  to  illustrate  their 
typical  structure,  for  use  in  a  publication  on  industrial  standards  for  pulpwood. 

Microscopic  study  of  the  effect  of  nails  on  wood  was  made  to  ascertain  why 
the  holding  power  of  nails  decreases  significantly  in  the  course  of  time. 

Publications 

Forest  Service  Circulars — 

Design  of  Wooden  Boxes  (revised  edition) — 39 R.  S.  Millett 

The  Strength  of  Jack  Pine  Poles  Infected  with  Pocket 

Rot — 65 D.   E.   Kennedy   and 

W.  E.  Wakefield 
Technical  Reports — 

Manufacture  of  Veneer  and  Plywood W.  E.  Wakefield 

Types  of  Dry  Kilns   R.  S.  Millett 

Importance  of  Control  of  Moisture  in  Wood  to  be 
Glued  with  Room-Temperature-Setting-Urea-For- 
maldehyde Resins   E.  G.  Bergin 

The  Relationship  of  Log  Diameter  to  Lumber  Recovery 
and  to  the  Time  Required  to  Produce  Lumber  by 
Sawmills  in  Eastern  Canada — Preliminary  Report.  G.  E.  Bell 

The  Effect  of  Moisture  Content  on  Gluing E.  G.  Bergin 

Trip-L-Grip  Framing  Anchors J.  M.  Rudnicki  and 

D.  E.  Kennedy 
Reprints  of  Papers — 

Examination   of  Seven   Ground-Line  Treatments   andj.  F.  Harkom 

One  Butt  Treatment  on  Eastern  White  Cedar  PolesM.  J.  Colleary  and 

after  Six  Years'  Service   H.  P.  Sedziak 

Widening  Uses  for  Wood  Waste T.  A.  McElhanney 

Use  of  Wood  for  Heating  Logging  Camps J.  H.  Jenkins 

Seasoning  by  Dielectric  Heating D.  G.  Miller 

Chemical  Composition  of  Bark  and  Its  Utilizaion .  . .  .  H.  Schwartz 

Chemical  Treatment  of  Trees   D.  C.  Mcintosh 

Panels  for  House  Construction  W.  Thornber 

Magazine  Articles — 

Construction  and  Testing  of  a  Glued  Laminated 
Wooden  Arch  of  47-Foot  Span — Forestry  Chron- 
icle, June,   1948    D.  E.  Kennedy 

Drying  of  Wood  by  Dielectric  Heating — Timber  News 

(Great  Britain),  March,  1949 D.  G.  Miller 

Hardwood     Surfaced     Laminated     Flooring — Timber 

News  (Great  Britain),  July,  1948 C.  L.  Moon  and 

W.  E.  Wakefield 

Pulp  and  Paper  Research  Institute  of  Canada 

The  Montreal  Laboratory  of  the  Forest  Products  Laboratories  is  a  part  of 
the  Pulp  and  Paper  Research  Institute  of  Canada,  sponsored  jointly  by  the 
Dominion  Government,  the  Canadian  Pulp  and  Paper  Association,  and  McGill 
University.  The  work  of  the  Institute  is  supervised  by  a  general  director 
responsible  to  a  Joint  Administrative  Committee  consisting  of  representatives  of 
the  three  constituent  bodies. 

Fumlainental  Research  Studies 

Two  tentative  new  methods  for  investigating  the  physical  structure  of 
cellulose  were  developed  in  an  intensive  study  of  the  causes  of  the  wide  differ- 
ences of  cotton  and  the  various  types  of  wood-pulps  in  their  suitability  for 
specific  uses  such  as  paper  making,  or  the  manufacture  of  cellulose  nitrate, 
viscose,  or  acetate  rayon. 
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This  structure  influences  the  course  of  most  of  the  chemical  reactions  involv- 
ing cellulose  or  starch,  and  also,  therefore,  the  composition  of  the  chemical 
derivatives  produced.  Studies  of  the  chemical  structure  of  cellulose  and  starch 
oxidized  with  chromium  trioxide  were  therefore  made,  together  with  others  on 
the  nitration  of  cellulose  and  its  esterification  with  crotonic  anhydride.  Two 
supporting  researches  dealt  with  glucose  nitrates  and  other  glucose  derivatives. 

A  few  years  ago  the  Institute  developed  the  first  method  of  isolating  lignin 
in  a  nearly  unaltered  chemical  state,  thereby  opening  up  the  possibility  of 
studying  its  properties  without  the  technical  difficulties  caused  by  the  presence 
of  the  other  wood  components.  During  the  fiscal  year  this  possibility  was 
exploited  by  continuing  studies  on  the  oxidation  of  the  lignin  with  potassium 
permanganate  and  chromium  trioxide.  Studies  of  the  bleaching  action  of  sodium 
chlorite,  and  of  the  pulping  action  of  sodium  bisulphite  on  this  lignin,  were 
commenced.  Good  progress  was  also  made  on  a  supporting  research  on  the 
oxidation  of  simple  lignin  analogues,  like  vanillin,  by  the  new  bleaching  agents, 
sodium  chlorite,  and  chlorine  dioxide.  The  object  of  research  on  lignin  is  to 
learn  more  about  its  chemical  nature  in  the  hope  that  such  knowledge  will 
eventually  improve  pulping  technique  and  suggest  economic  large-scale  uses  for 
what  at  present  constitutes  one  of  the  biggest  waste-disposal  problems  in 
Canada. 

The  Institute  has  been  searching,  so  far  without  success,  for  some  chemical 
agent  that  can  penetrate  a  log  and  reduce  the  natural  cohesion  of  the  wood  to  a 
point  where  mechanical  grinding  in  which  about  99  per  cent  of  the  energy 
applied  is  wasted  would  not  be  necessary.  In  contrast  to  aqueous  ammonia, 
anhydrous  liquid  ammonia  swells  and  plasticizes  the  cellulose  in  wood,  although 
not  intensively  enough  for  the  ultimate  object  in  view.  Present  research  has 
concentrated  on  studying  the  chemistry  of  the  carbohydrate  components  leached 
out  of  the  wood  by  the  ammonia. 

In  research  aimed  toward  salvaging  at  least  some  of  the  chemical  constitu- 
ents of  wood  bark,  upwards  of  1,000,000  tons  a  year  of  which  is  (disposed  of  as 
waste,  much  progress  was  made  in  isolating  and  identifying  individual  sub- 
stances present  in  both  the  fatty  and  the  aqueous  extracts  obtained  from  600 
pounds  of  white  spruce  bark. 

Applied  Research  Studies 

An  experimental  method  of  measuring  the  flocculating  tendency  of  fibres  in 
an  aqueous  medium  was  developed  and  was  successful  within  the  limitations  of 
the  apparatus.  A  new  apparatus  was  being  designed  to  extend  the  field  of 
application  of  the  method.  Theoretical  work  was  done  on  the  mechanical  and 
electrical  behaviour  of  the  fibres. 

An  investigation  of  the  nature  of  the  variation  in  optical  density  of  paper 
was  being  carried  out  by  slowly  scanning  a  sample  to  ascertain  the  variation  in 
its  transmission  of  light.  This  was  being  compared  with  the  flocculation  measure- 
ments of  the  pulp  from  which  the  paper  is  made  to  see  if  any  definite  relationship 
exists. 

Development  of  the  liquid  permeability  method  of  measuring  the  specific 
surface  of  pulp  suspensions  was  completed.  Though  no  correlation  was  found 
between  specific  surface  and  the  mechanical  properties  of  sheets  formed  from 
the  pulp,  it  correlated  fairly  well  with  pulp  freeness.  However,  the  method 
provides  a  new  means  of  measuring  the  degree  of  dimensional  swelling  of  the 
fibres  and  is  a  tool  of  considerable  promise  in  seeking  the  source  of  paper 
strength. 

The  relation  between  cellulose  and  various  liquids  and  vapours,  especially 
water,  was  under  study,  particularly  in  reference  to  their  rate  of  flow  through 
sheets  of  cellophane  subjected  to  various  types  of  swelling  treatment.    It  was 
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found  that  the  permeability  of  water  vapour  depends  greatly  upon  the  degree  of 
swelling,  on  the  relative  humidity  of  both  sides  of  the  sheet,  and  on  the  previous 
condition  of  the  cellophane. 

A  careful  study  was  made  to  determine  if  cellulose  which  had  been 
moistened  with  water  and  then  washed  with  an  organic  liquid  and  subjected 
to  thorough  drying  retained  some  of  the  original  water.  Using  acetone  as  the 
organic  liquid,  it  was  found  that  a  small  amount  of  water  remained  in  the 
cellulose  and  could  be  removed  only  by  humidifying  and  drying  it  again. 

Investigation  of  the  grinding  of  wood  for  pulp  was  directed  almost  entirely 
toward  the  fundamental  aspects  of  the  manner  in  which  this  occurs.  It  is  hoped 
that  this  research  will  shed  light  on  the  cause  of  the  disintegration. 

The  investigation  of  variables  in  alkaline  pulping  was  continued,  using 
Douglas  fir  as  the  raw  material  and  studying  sulphidity. 

The  relation  between  the  surface  oil  resistance  of  paperboards  and  the  gloss 
of  the  resulting  printing  on  these  boards  was  investigated.  A  reasonable  degree 
of  correlation  was  found,  higher  gloss  being  obtained  on  board  of  high  surface  oil 
resistance. 

Continuing  the  study  of  methods  of  separating  pure  compounds  or  concen- 
trates of  similar  compounds  from  sulphite  waste  liquor,  the  Institute  found  that 
by  selective  extraction  in  an  electrical  ion  exchanger,  it  was  possible  under 
exceptional  conditions  to  obtain  an  almost  pure  colourless  dilute  sugar  solution. 
A  modification  of  the  process  later  gave  encouraging  results.  An  apparatus  and 
a  technique  were  devised  for  withdrawing  electrolytes  from  a  liquor  sample, 
leaving  the  sugar's  behind. 

Further  work  on  preparing  reference  samples  of  pulp  which  would  retain 
their  freeness  values  for  a  long  time  revealed  that  such  samples  prepared  in 
sterilized  distilled  water  showed  constancy  of  freeness  for  six  months. 

A  comparative  study  was  undertaken  of  two  types  of  fibre  classifier,  one 
of  which  originated  at  the  Institute.  These  appliances  separate  a  sample  of 
pulp  into  fractions  according  to  certain  progressive  ranges  of  fibre  length.  The 
initial  results  indicate  that  each  type  gives  consistent  results. 

A  thorough  investigation  of  the  Mullen  tester,  an  instrument  for  measuring 
the  bursting  strength  of  paper,  showed  that  the  chief  weaknesses  were  errors  in 
the  pressure  gauges  used  and  allowing  air  to  be  trapped  in  the  tester.  The 
results  were  being  applied  in  preparing  a  standard  method  of  making  this  test. 

A  relatively  simple  dead-weight  mechanism,  designed  for  calibrating  gauges 
used  with  the  tester,  is  being  improved  for  use  in  paper  mills. 

Progress  on  the  development  of  a  photoelectric  instrument  for  assessing  the 
dirt  spots  in  a  sample  of  paper  reached  the  stage  where  the  instrument  was 
considered  sufficiently  reliable  to  be  manufactured  for  use  as  a  piece  of  testing 
equipment  for  industry. 

A  complete  new  chemical  pulping  plant,  consisting  of  three  stainless  steel 
digesters  and  auxiliary  equipment,  was  installed  in  the  mill  for  use  in  investi- 
gating methods  of  making  chemical  pulp.  A  start  was  made  on  installation  of  a 
precision  machine  shop  capable  of  handling  the  increased  needs  of  the 
laboratories  and  the  mill. 

In  the  interest  of  economy  in  logging  and  closer  utilization  of  wood,  a  study 
was  made  of  the  use  of  portable  metal  chutes  for  bringing  wood  down  steep 
slopes.  A  system  of  logging  steep  slopes  by  gravity  cableways  was  examined  in 
actual  operation  in  Swiss  mountain  forests  for  the  Institute.  The  observations 
confirmed  previous  conclusions  that  its  introduction  into  Canada  is  desirable 
for  conservation  and  economy. 

Field  work  in  the  study  of  the  skidding  of  wood  by  gravity  from  a  sus- 
pended wire  developed  the  method  to  the  point  of  possible  commercial  appli- 
cation.   Assistance  was  given  to  some  companies  in  their  field  trials. 
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An  analysis  was  made  of  present  methods  and  equipment  for  constructing 
and  maintaining"  woods  roads  for  trucks,  as  practised  by  several  companies, 
with  the  purpose  of  recommending  improvements. 

Portable  strain  gauges  were  studied  for  application  in  measuring  strains  in 
log  booms,  road  bridges,  and  other  forest  construction  work. 

Further  attention  was  given  to  the  design  and  construction  of  pulpwood 
holding  grounds,  where  large  supplies  of  pulpwood  are  held  within  booms  in 
suitable  areas  of  waterways.    Preservative  treatment  of  booms  was  also  studied. 

Preliminary  work  was  done  towards  establishing  a  uniform  basis  for  classi- 
fying Canada's  forests  and  for  collecting  information  on  growth  and  yield,  so  as 
to  avoid  undue  duplication  of  effort. 

In  one  field  experiment,  the  cost  of  thinning  overdense  stands  of  balsam 
fir  was  determined. 

An  analysis  of  Canada's  forest-fire  situation  resulted  in  the  recommendation 
of  a  research  program  to  find  more  rapid  and  dependable  means  of  forest-fire 
suppression  under  difficult  conditions. 

Services  and  Lectures 

Two  new  services  were  offered  to  the  industry  in  connection  with  the  use  of 
the  Mullen  tester.  Sets  of  pieces  of  aluminum  foil  can  now  be  obtained  for  use 
as  standards  of  bursting  strength  for  checking  a  tester  at  a  mill.  Gauges  used 
with  these  testers  can  be  calibrated  at  the  Institute  on  an  apparatus  which  tests  a 
gauge  in  use  under  working  conditions. 

Eight  hundred  and  ninety- one  calibrations  of  instruments  and  standard 
material,  and  610  tests  of  samples  of  materials  and  products  were  carried  out 
for  industry. 

A  series  of  nine  lectures  on  pulp  and  paper  subjects  was  given  at  the 
University  of  British  Columbia  by  specialists  from  the  industry  under  auspices 
of  the  Institute. 

Forest  Products  Laboratory,  Vancouver 

Additional  accommodation  and  personnel  were  provided  to  cope  with  a 
rapidly  expanding  program  of  research. 

Markets  for  forest  products  became  more  competitive,  resulting  in  greater 
demands  from  industry  for  technical  service  and  research,  largely  on  production 
methods  intended  to  reduce  the  wastage  of  raw  materials,  to  increase  efficiency 
of  utilization,  and  to  utilize  species  of  minor  importance. 

Much  time  was  given  to  service  on  special  committees  set  up  to  study 
improved  standards  of  manufacture  and  use.  An  Industry  Committee,  including 
representatives  of  seven  major  forest  pi'oducts  industry  groups,  was  set  up  to 
study  the  Laboratory's  facilities  for  service  to  industry  and  to  assist  in  co- 
ordinating the  Laboratory  program  to  the  needs  of  industry. 

Division  of  Timber  Mechanics 

The  assembly  of  basic  data  on  the  physical  and  mechanical  properties  of 
western  Canadian  woods  was  continued.  In  this  connection,  one  shipment  each 
of  western  birch  from  Quesnel  and  second-growth  Douglas  fir  from  the  lower 
Fraser  Valley  were  tested  in  green  condition.  Tests  of  a  shipment  of  mountain 
hemlock,  air-dried,  were  completed,  and  shipment  averages  were  recorded  for 
three  shipments  of  amabilis  fir.  A  shipment  of  old-growth  Douglas  fir  was 
obtained  from  near  Quesnel  to  determine  the  effect  of  site  on  strength  properties. 

Although  standard  specifications  for  structural  timber  design  to  provide 
adequate  factors  of  safety  without  wasteful  use  of  material  are  desirable,  the 
premises  upon  which  such  specifications  must  be  based  are  not  well  understood. 
A  great  deal  of  detailed  test  data  has  been  tabulated  from  tests  of  full-size 
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Douglas  fir  and  western  hemlock  joists  in  five  dimensions  at  the  Vancouver 
Laboratory.  Using  this  information  as  a  basis  for  discussion,  representatives  of 
the  Vancouver,  Ottawa,  and  United  States  Forest  Products  Laboratories,  meeting 
in  Ottawa  and  Madison,  Wisconsin,  reached  full  agreement  on  the  principle  of 
basic  stresses  for  all  structural  timbers  common  to  Canada  and  the  United  States. 
Ultimately,  from  these  stresses,  the  design  of  working  stresses  will  follow,  by 
applying  a  multiplying  factor,  to  be  determined  from  a  study  of  structural  grad- 
ing rules  and  dependent  upon  the  impairment  in  strength  of  the  clear  wood  by 
the  maximum  defects  permitted  by  the  grades. 

Investigation  of  the  comparative  specific  gravities  and  mechanical  strength 
properties  of  material  from  north,  east,  south,  and  west  sides  of  eleven  western 
species  showed  no  material  variation  in  average  specific  gravity.  Similar  results 
were  obtained  for  the  average  strength  factors  of  Douglas  fir  in  both  the  green 
and  air-dried  conditions. 

Towards  meeting  a  demand  for  exact  information  on  the  comparative  strength 
of  poles  from  western  Canadian  species,  based  upon  tests  of  full-size  material, 
100  pieces  of  western  hemlock  from  the  southern  coastal  area  and  a  similar 
number  of  mountain  type  Douglas  far  poles  from  near  Merritt  were  stacked  for 
air-seasoning  prior  to  testing.  One-half  of  each  shipment  is  to  be  given 
creosote  treatment  prior  to  testing,  in  order  to  determine  the  effect  of  preserva- 
tive treatment  upon  the  strength  of  the  wood. 

These  poles  are  included  in  records  of  three  other  studies  of  pole  timber 
requirements.  These  other  studies  are:  taper  of  poles  and  piling  of  western 
species  and  the  effect  upon  volume;  the  changes  in  circumferential  measure- 
ments in  poles  during  seasoning  and  during  preservative  treatment;  and  the 
percentage  of  heartwood  diameter  to  overall  diameter.  Pole  and  pile  specifica- 
tions call  for  a  minirnum  circumferential  measurement  for  poles,  but  do  not 
specify  under  what  conditions  the  measurements  shall  apply.  The  results  of 
this  study  should  provide  the  information.  Results  of  the  third  study  already 
indicate  that  a  considerable  percentage  of  piles  will  not  comply  with  Canadian 
Standards  Association  specifications  for  untreated  round  timber  piles. 

Arrangements  were  completed  for  a  survey  of  the  problems  facing  the 
veneer  and  plywood  industry.  Data  were  obtained  on  the  relation  of  dryer 
speeds  and  temperatures  to  the  moisture  content  of  the  veneer  at  emergence  from 
the  dryer.  Much  attention  was  given  to  glue  extenders  and  mixing  and  spread- 
ing techniques.  A  number  of  full-size  sections,  built-up  plywood  doors,  and 
plywood  sections  meeting  R.C.A.F.  specifications,  were  investigated. 

Staff  members  met  with  representatives  of  the  Ottawa  Laboratory,  the 
United  States  Forest  Products  Laboratory,  and  all  British  Empire  forest  research 
laboratories  maintaining  a  timber  mechanics  unit,  at  Ottawa  and  Madison, 
Wisconsin,  to  study  current  procedure  in  timber  mechanics  research  with  the 
object  of  co-ordinating  such  procedure  in  all  laboratories. 

More  than  1,800  tests  of  mechanical  strength  and  2,500  tests  of  physical 
properties  of  wood  samples  were  made  for  industry.  Also,  250  custom  tests  were 
made  on  materials  other  than  wood,  since  equipment  for  such  testing  is  not 
locally  available. 

During  the  University  sessions,  about  750  engineering  students  were 
given  instruction  and  demonstration  in  testing  materials  of  construction.  With 
installation  of  new  facilities  by  the  University,  it  is  expected  that  this  service 
by  the  Laboratory  will  no  longer  be  required. 

Division  of  Wood  Utilization 

Studies  made  at  four  sawmills  in  the  interior  of  British  Columbia  to 
determine  the  quantity  of  logs  not  converted  into  lumber  showed  results  similar 
to  those  from  previous  surveys,  except  that  much  less  material  was  wasted. 
All  mills  but  one  were  marketing  unconverted  material,  or  using  it  as  boiler  fuel. 
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Measurements  at  West  Coast  sawmills  of  a  large  volume  of  sawmill  waste 
intended  for  use  as  pulpwood  gave  specific  details  of  wood  volume  in  stacked 
material  and  sling-loads,  and  showed  that  there  is  little  relation  between  the 
number  of  pieces  and  the  cubic  volume  per  cord,  that  the  weight  varies  con- 
siderably with  the  time  the  wood  remains  in  the  stack,  and  that  the  average  bark 
content  was  about  10  per  cent  of  the  gross  solid  volume. 

Analysis  of  test  data  derived  from  studies  of  lumber  manufacturing  methods 
at  Interior  and  Coast  sawmills  led  to  some  interesting  conclusions.  Cubic  volumes 
for  16-foot  Engelmann  spruce  logs  were  computed  by  the  Smalian  formula.  The 
board-foot  to  cubic-foot  ratio  showed  considerable  variation  from  small  to 
large  diameter,  using  the  B.C.  Log  Scale,  but  was  practically  constant  when 
based  on  lumber  recovery.  Similar  results  were  found  for  16-  and  22-foot 
Douglas  fir  logs  at  Coast  mills.  The  results  showed  that  circular  sav/  mills  will 
produce  a  higher  profit  than  gang  saw  mills.  The  lower  cost  of  operating  the 
latter  is  more  than  offset  by  the  higher  value  of  the  products  of  circular  sawmills. 
It  was  also  indicated  that  gang  mill  operation  must  be  carefully  planned  to  get 
the  most  out  of  the  logs. 

Field  studies  on  six  logging  operations  in  coastal  areas,  designed  to  deter- 
mine the  volume  and  nature  of  logging  waste  and  the  methods  of  salvage  logging 
were  completed.  Plots  were  also  set  up  on  twenty-five  logged  areas  in  nine 
Coast  operations,  from  which  the  reports  show  the  net  cubic  volume  of  waste 
per  acre  of  saw-logs,  pulpwood,  and  stump  wood.  Compilation  of  test  data 
from  various  studies  showed  that  if  relogging  had  not  been  practised,  about  50 
per  cent  of  the  original  volume  would  have  been  left  as  waste.  On  one  operation, 
49  per  cent  of  the  pieces  left  were  9  inches  and  over  in  diameter — equivalent 
to  81  per  cent  of  the  waste — while  on  a  second,  34  per  cent  of  the  pieces  were 
9  inches  and  over — equivalent  to  58  per  cent  of  the  waste.  Field  work  was  also 
initiated  to  determine  the  cause  of  breakage  in  logging.  Studies  so  far  com- 
pleted indicate  the  heaviest  loss  from  this  cause  occurs  in  western  red  cedar 
during  extraction  of  large  high-grade  logs. 

Studies  on  western  hemlock  and  broadleaf  maple  to  determine  the  compara- 
tive rate  of  moisture  absorption  by  kiln-dried  and  air-seasoned  material  under 
storage  conditions,  showed  that  kiln-dried  lumber  does  not  absorb  moisture  to 
the  same  extent  as  the  air-seasoned  lumber,  and  that  there  is  no  difference  in 
the  rate  of  absorption  of  material  kiln-dried  at  different  temperatures. 

Experimental  kiln  runs  were  made  to  establish  drying  schedules  for  white 
spruce  from  northern  British  Columbia  and  western  larch  from  the  southern 
interior.  Test  drying  of  samples  of  western  red  cedar,  showing  serious  loss  from 
collapse  established  a  suitable  schedule  which  would  reduce  the  loss  when  certain 
low-floating  types  of  logs  are  segregated  for  drying.  Special  tests  also 
established  suitable  drying  procedure  for  timbers  imported  from  Chile.  Runs 
were  made  in  both  the  experimental  and  the  commercial  kiln  to  establish 
satisfactory  drying  schedules  for  western  red  cedar  shingles  to  be  dried  under 
varying  conditions. 

Further  co-operation  was  extended  to  the  Provincial  Forest  Service  in 
preparing,  calibrating,  and  drying  forest  fire  hazard  sticks. 

Division  of  Wood  Preservation 

Marked  advance  was  made  in  equipping  a  laboratory  for  required  studies  on 
wood  preservation  problems. 

Early  studies  of  the  experimental  retort  for  conditioning  wood  before  treat- 
ment have  shown  that  it  duplicates  operating  characteristics  of  full-sized 
retorts,  which  indicates  that  information  obtained  from  this  retort  can  be  applied 
to  commercial  retorts.  Tests  have  developed  a  method  of  control  which  permits 
regulation  of  the  rate  of  boiling,  in  the  boiling-under-vacuum  process,  and  were 
being  continued  to  clear  up  the  cause  of  minor  fluctuations  in  the  rate. 
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Studies  were  in  progress  to  determine  whether  it  is  possible  to  separate  the 
oil  fractions  continuously  as  they  are  condensed,  and  an  alternative  condensing 
system  was  incorporated  in  the  retort  with  this  end  in  view. 

In  co-operation  with  the  Alberta  Forest  Service  a  study  was  initiated  to 
determine  the  durability  of  butt-treated  lodgepole  pine  poles.  Two  hundred 
poles  will  be  given  butt  treatment,  after  which  they  will  be  installed  in  tele- 
phone lines  in  Alberta.  A  complete  service  record  will  be  kept  of  all  poles 
included  in  the  study. 

Collaboration  with  the  Ottawa  Laboratory  in  recording  the  service  life  of 
Western  Canadian  wood  products  under  conditions  favouring  decay,  or  when 
subject  to  attack  by  insects  or  marine  borers  was  continued.  Assistance  was  also 
extended  in  many  cases  where  wood  structures  were  found  subject  to  such 
damage. 

More  than  100  wood  samples  and  a  number  of  fuel  samples  were  identified 
for  industrial  firms  or  individuals.  Several  examinations  were  made  of  telephone 
poles,  piling,  and  other  items,  to  confirm  identification,  or  to  determine  the  cause 
of  faults  occurring  during  manufacture. 

An  investigation  was  carried  out  to  identify  the  fungus  causing  a  pink  stain 
in  lodgepole  pine  from  Alberta.  Other  lots  of  this  species  from  the  Coast  and 
from  other  areas  of  Alberta  showing  evidence  of  other  fungus  attack  were  also 
examined.  Information  was  assembled  on  the  effect  of  decay  on  the  pulping 
qualities  of  western  softwoods. 

The  problem  of  sap  stain  and  mould  development  in  certain  western  species, 
particularly  where  kiln-drying  facilities  are  limited,  has  become  serious  now 
that  market  requirements  have  stiffened.  Many  proprietary  compounds  have 
been  offered  as  preventives,  but  little  comparative  information  is  available  as  to 
their  effectiveness.  Three  of  the  products  tested  on  white  pine,  Douglas  fir,  and 
western  hemlock  which  had  been  close-piled  and  sprayed  with  a  spore  suspension 
containing  stain  and  mould  fungi  gave  satisfactory  results  after  four  months. 
A  survey  was  made  in  the  fruit-growing  region  of  the  southern  interior  where  the 
problem  is  serious,  and  plans  were  made  to  carry  out  service  tests  in  that  area 
during  the  summer  of  1949.  Meantime,  accelerated  toxicity  tests  were  in 
progress  to  determine  the  toxic  concentrations  of  various  compounds ^  in  order 
to  eliminate  those  unsuitable  for  large-scale  service  tests. 

Some  success  was  attained  with  two  groups  of  chemical  reagents  that  were 
tried  out  to  discover  a  colour  test  for  delimiting  the  sapwood  and  heartwood  of 
western  hemlock  and  other  woods  showing  no  marked  visual  difference.  The 
tests  were  extended  to  borings  taken  from  living  trees,  at  monthly  intervals,  in 
order  to  investigate  the  possible  effect  of  seasonal  influences  on  the  efficacy  of 
the  indicators  used. 

Division  of  Wood  Chemistry 

Much  of  the  work  was  of  a  preparatory  nature,  but  a  great  deal  of  valuable 
information  on  the  application  of  chemical  research  to  waste  utilization  of 
western  Canadian  woods  was  acquired.  Basic  equipment  and  some  specialized 
equipment  was  installed  and  preliminary  studies  were  in  progress  on  a  number 
of  promising  subjects. 

Extensive  investigation  was  made  of  the  tannin  content  of  western  hem- 
lock bark  and  of  means  of  removing  salt  from  the  tannin  extract  prepared  from 
salt-water-floated  bark.  Tests  show  that  this  can  be  done  by  ion-exchange 
technique. 

Results  of  analyses  on  Douglas  fir  bark  to  determine  whether  the  tannin 
is  concentrated  in  the  phenolic  powder  fraction  commonly  obtained  indicate 
that  this  fraction  contains  the  highest  percentage  of  tannin,  but  that  the  diffe- 
rence would  not  warrant  separation  of  the  fractions  before  tannin  extraction. 
42516—5 
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Publications 

News  Letter Forest  Products  Laboratory,  Vancouver 

— (3  issues). 
The  Air   Seasoning   of   Timber,   Poles 

and  Ties.  Mimeo  V — 104. 

Basic  Stresses  for  Wood Mimeograph  of  a  paper  presented  before 

the  Pacific  Northwest   Section   of  the 
Forest  Products   Research   Society. 
A  survey  of  Dry-Kilns  in  the  Southern     Published  in  Canada  Lumberman,  Aug.  1, 
Coast  Region  of  British  Columbia.  1948,    and    West    Coast    Lumberman, 

August,  1949 — also  mimeographed. 
Colorimetric  Delimitation  of  Sapwood     Progress     Report,     Project     V-82      (for 
and  Heart  wood  in  Western  Hem-         limited  distribution), 
lock. 
A  Study  of  the  Absorption  of  Moisture     Progress  Report  No.  4,  Project  V-2. 
by  Kiln-Dried  Broadleaf  Maple  as 
Compared  with  Matched  Air-Dried 
Stock     under     British     Columbia 
Coast  Conditions. 
Wood  Waste  as  a  Source  of  Pulpwood     Mimeograph  of  a  paper  presented  before 
on  the  Pacific  Coast.  the   Canadian   Pulp   and   Paper  Asso- 

Toxicity  Tests  of  the  Wood  Préserva-  elation  (for  limited  distribution). 

tive,  Copper  Naphthenate. 

Geological  Survey  of  Canada 

The  Geological  Survey  of  Canada  systematically  maps  and  reports  on  the 
geology  of  Canada,  with  particular  reference  to  potential  sources  of  minerals. 
It  advises  and  assists  prospectors  and  others  engaged  in  mining  development; 
acts  as  consultant  to,  and  co-operates  with,  other  Government  agencies  engaged 
in  resources  development  or  research;  and  issues  reports  and  maps  giving  the 
results  of  its  field  investigations  and  office  studies. 

Three  geologists  specializing  in  coal  were  added  to  the  staff,  two  of  whom 
were  assigned  to  stratigraphie  and  microscopic  studies  of  the  Sydney  submarine 
coalfield,  a  project  undertaken  in  co-operation  with  the  Nova  Scotia  Department 
of  Mines.  Three  specialists  were  appointed  to  the  Palaeontological  Section, 
and  one  to  operate  X-ray  diffraction  equipment  designed  to  facilitate  the  identi- 
fication of  minerals  and  the  study  of  radioactive  minerals  in  particular.  A 
separate  staff  was  organized  to  make  investigations  and  to  advise  and  assist 
those  interested  in  radioactive  minerals. 

The  61  parties  assigned  to  field  work  gave  special  attention  to  areas  of 
economic  interest  throughout  Canada  including  potential  sources  of  base  metals, 
gold,  oil,  and  gas.  Eight  parties  operated  in  Northwest  Territories,  4  in  Yukon, 
14  in  British  Columbia,  7  in  Alberta,  3  in  Saskatchewan,  9  in  Manitoba,  4  in 
Ontario,  4  in  Quebec,  2  in  New  Brunswick,  2  in  Nova  Scotia,  1  in  Prince  Edward 
Island,  and  3  in  two  or  more  provinces. 

The  unparalleled  activity  in  the  search  for  oil  and  gas,  particularly  in 
western  Canada,  was  reflected  in  the  86,939  borings  samples  received  for  filing 
and  study.  Furthermore,  the  mounting  volume  of  natural  gas  from  wells  in 
western  Canada  directed  attention  to  the  need  for  authoritative  information 
in  this  field  as  a  basis  for  economic  development.  To  provide  this  information, 
the  Chief  of  the  Geological  Survey  and  an  engineer  of  the  Bureau  of  Mines 
collaborated  in  a  detailed  study  and  appraisal  of  the  gas  reserves  of  western 
Canada. 

Indicative  of  the  sustained  interest  in  the  search  for  minerals,  more  than 
7,000  mineral  specimens  were  received  for  identification,  and  2,119  collections 
of  minerals  and  rocks  containing  74,576  specimens  were  supplied  to  prospectors, 
educational  institutions,  and  the  public. 

Eighty-two  maps  were  published,  of  which  19  were  standard  geological, 
24  preliminary  geological,  35  topographical,  1  airborne  magnetic  series,  and 
1  geographical  map.     More  than  195,800  reports  and  maps  were  distributed. 
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Geological  Division 

The  staff  of  the  new  Geophysics  Section  was  expanded  to  cope  with  the 
plotting  of  magnetic  data  acquired  by  use  of  the  airborne  magnetometer  over 
large  mineralized  areas  in  western  Quebec  and  eastern  Ontario.  Field  and 
laboratory  work  was  done  on  radioactive  mineral  occurrences,  on  analytical 
studies  of  specimens  collected  or  sent  in  from  many  parts  of  the  Dominion,  and 
on  apparatus  useful  for  field  identification  and  subsequent  analyses  of  the 
rare-element  minerals.  Special  attention  was  given  to  the  discoveries  and 
output  of  petroleum  in  the  western  Plains,  in  assessments  of  the  huge  reser- 
voirs of  gas  in  the  western  provinces,  and  in  the  compilation  of  map  and 
statistical  data  on  Canada's  coal  reserves. 

The  meeting  of  the  International  Union  of  Geodesy  and  Geophysics,  held 
in  Oslo,  Norway,  August  19  to  28,  was  attended  by  the  Chief  Geologist,  who 
also  attended  subsequent  meetings  of  the  International  Geological  Congress 
at  London,  England.  Late  in  the  year  the  geologist  in  charge  of  the  Vancouver 
office  was  official  delegate  to  the  Seventh  Pacific  Science  Congress  meetings 
in  New  Zealand. 

Field  work  included  a  preliminary  investigation  of  the  Groundhog  coalfield 
in  northeastern  British  Columbia;  a  detailed  survey  of  the  Minto  coalfield 
in  New  Brunswick;  and  commencement  of  detailed  structural,  stratigraphie, 
and  pétrographie  studies  of  the  Sydney  coalfields  of  Nova  Scotia.  A  survey 
of  glacial  geology  and  ground-water  conditions  was  commenced  in  Prince 
Edward  Island,  and  other  such  studies  were  continued  in  Ontario,  Manitoba, 
and  Alberta.  Standard  geological  mapping  on  scales  of  either  1  or  4  miles  to 
an  inch  was  conducted  in  33  areas  across  Canada.  Detail  mapping  was 
continued  in  the  gold-bearing  greenstone  belt  at  Yellowknife,  Northwest  Terri- 
tories, and  was  undertaken  at  Giauque  and  Matthews  Lakes  north  and  northeast 
of  Yellowknife  respectively,  where  significant  gold  discoveries  had  been  made. 
Commencement  was  also  made  in  re-mapping  in  detail  the  productive  silver- 
lead  camps  near  Mayo  in  Yukon,  and  similar  detailed  mapping  was  continued 
on  either  side  of  the  Quebec-Ontario  boundary  along  the  Larder  Lake-Rouyn 
mineral  belt.  Subsurface  stratigraphie  studies  were  continued  in  the  Lloyd- 
minster  oil  and  gas  field  of  Saskatchewan  and  Alberta,  and  other  stratigraphie 
investigations,  supplemented  by  palaeontological  collections,  were  made  in 
various  parts  of  British  Columbia  and  Alberta  to  assist  geological  mapping 
in  potentially  metalliferous,  coal-bearing,  or  oil-productive  areas.  Assistance 
was  given  to  various  engineering  projects  of  interest  to  industry  or  agriculture. 

In  Ottawa,  visiting  oil  geologists  employed  in  Canada  were  provided 
temporary  office  accommodation  and  the  records  and  facilties  of  the  Palaeonto- 
logical and  Borings  Sections  were  placed  at  their  disposal.  To  a  lesser  extent 
these  and  other  services  of  the  division  were  made  available  to  visiting  scientists 
from  Canada  and  other  countries. 

The  regrettable  death  of  J.  S.  Stewart,  Chief  of  the  Ground  Water  and 
Borings  Section,  on  October  28,  1948,  removed  one  of  the  older  members  of 
the  staff,  best  known  for  his  contributions  on  the  geology  of  the  western 
Plains  and  Foothills  and  for  his  more  recent  work  in  the  Fort  Norman  oil 
field  and  other  parts  of  Mackenzie  Basin. 

Field  Work 
General 

G.  S.  Hume  continued  supervisory  work  in  the  oil  and  gas  fields  of  western 
Canada,  and  maintained  close  touch  with  industrial  developments  there.     He 
visited  geological  parties  in  various  parts  of  Canada  where  active  mining  is. 
in  progress. 
42516— 5i 
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T.  L.  Tanton  examined  hematite  iron  deposits  along  the  crest  of  Iron  Range 
Mountain  near  Kitchener,  British  Columbia.  He  continued  field  work  at  Steep 
Rock  iron  mine  and  neighbouring  properties  and  later  exam.ined  various  occur- 
rences of  iron  and  other  deposits  in  the  vicinity  of  Port  Arthur  and  Sault 
Ste.  Marie,  Ontario,  and  in  Pontiac  county,  Quebec.  Results  obtained  contri- 
bute to  the  use  of  geophysical  methods  in  the  exploration  of  iron  deposits, 
and  on  the  lithological  and  mineralogical  character  of  iron  ores  as  represented 
by  samples  and  reports  received  from  many  property  owners. 

A.  H.  Lang  was  assigned  to  the  field  investigation  of  Canadian  uranium 
deposits.  He  spent  several  weeks  on  the  Eldorado  properties  at  Great  Bear 
Lake  and  Lake  Athabasca  to  acquire  a  background  for  examinations  of 
privately- owned  occurrences.  Subsequently  he  examined  29  such  occurrences 
in  various  parts  of  Northwest  Territories,  Saskatchewan,  and  Ontario.  At 
the  invitation  of  the  United  States  Atomic  Energy  Commission  and  the  United 
States  Geological  Survey,  he  visited  several  United  States  uranium  deposits, 
treatment  plants,  and  laboratories. 

ISorthtcest  Territories 

M.  Feniak  examined  14  mining  properties  in  widely  separate  areas  where 
mining  or  active  development  of  orebodies  containing  gold,  uranium,  or  base 
metals  was  in  progress.  He  was  appointed  as  ofncer  for  the  Lands  and  Develop- 
ment Services  Branch  of  the  Department  to  give  "field  supervision  to  the 
observance  of  the  Regulations  for  the  disposal  of  Petroleum  and  Natural  Gas 
Rights  in  the  Northwest  Territories  and  Yukon  Territory". 

C.  S.  Lord  commenced  geological  mapping  of  the  Aylmer  Lake  area 
(longitude  108°  to  110°,  latitude  64°  to  65°)  about  250  m.iles  northeast  of 
Yellowknife.  The  area  is  essentially  unprospected,  but  geological  conditions 
are  favourable  for  gold-bearing  veins  and  for  the  occurrence  of  a  variety  of 
strategic  minerals  in  pegmatite  dykes. 

M.  L.  Miller  commenced  geological  mapping  of  the  Carp  Lakes  area  (longi- 
tude 112°  to  114°,  latitude  63°  to  64°).  Evidence  of  prospecting  was  seen 
everywhere  except  in  the  granite  areas,  and  significant  gold-bearing  deposits 
have  been  discovered  near  Giauque  Lake  near  the  southwest  boundary  of  the 
area. 

D.  H.  Yardley  commenced  and  completed  geological  mapping  of  the  Wecho 
River  (E/2)  area  (longitude  114°  to  115°,  latitude  63°  to  64°),  which  lies 
between  the  Yellowknife  and  Indin  Lake  gold  areas  and  is  believed  to  be 
traversed  by  a  zone  of  faults  connecting  these  areas. 

J.  F.  Henderson  and  L  C.  Brown  continued  detailed  mapping  of  the 
Yellowknife  Bay  greenstone  belt  commenced  in  1946.  This  work  is  on  a  scale 
of  1  inch  to  500  feet. 

L.  P.  Tremblay  commenced  detailed  geological  mapping  of  an  area  about 
11  miles  long  and  4  miles  wide  in  the  vicinity  of  Giauque  Lake  at  longitude 
114°  and  north  of  latitude  63°.  He  examined  the  Discovery  Yellowknife,  La 
Salle  Yellowknife,  Typhoon  Yellowknife,  and  Neo-Yellowknife  gold  prospects, 
on  all  of  which  some  trenching  and  drilling  had  been  done. 

Y.  O.  Fortier  commenced  and  completed  geological  mapping  of  the  east 
half  of  the  Indin  Lake  area  (longitude  114°  to  115°,  latitude  64°  to  65°). 
Much  of  the  area  is  underlain  by  granitic  rocks,  but  along  the  western 
boundary  volcanic  and  sedimentary  rocks  of  the  ancient  Yellowknife  group 
are  exposed,  and  a  variety  of  sulphide  minerals  observed  along  some  contacts. 

R.  E.  Folinsbee  commenced  and  completed  detailed  geological  mapping 
of  an  area  about  6  miles  wide  by  16  miles  long  in  the  vicinity  of  Matthews 
Lake  within  the  Lac  de  Gras  4-mile  area.  Gold-bearing  quartz  veins  and 
replacement  bodies  have  been  discovered  within  this  limited  area. 
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Yukon 

H.  S.  Bostock  nearly  completed  geological  mapping  of  the  McQuesten  area 
(longitude  136°  to  138°,  latitude  63°  to  64°).  The  work  has  revealed  a  large, 
potentially  metalliferous  area  in  the  northern  part,  where  some  interesting 
occurrences  of  lead  and  zinc  minerals  were  discovered.  He  gave  special  attention 
to  a  study  of  the  superficial  deposits  in  this  and  the  adjoining  Ogilvie  map-area 
to  the  west. 

E.  D.  Kindle  continued  geological  mapping  in  the  Dezadeash  area  (longi- 
tude 136°  to  138°,  latitude  60°  to  61°)  commenced  in  1946.  During  the  field 
season  a  promising  new  coal-bearing  zone  was  discovered  in  strata  of  Jurassic 
age.  Discoveries  were  also  made  of  copper  minerals  in  a  favourable  prospecting 
belt  18  miles  long. 

J.  O.  Wheeler  resumed  work  in  the  Whitehorse  area  (longitude  134°  to 
136°,  latitude  60°  to  61°).  The  project  involves  the  re-mapping  on  a  modern, 
contoured,  topographic  base,  of  one  of  the  more  accessible  and  economically 
significant  parts  of  the  Yukon  in  which  a  variety  of  ores  and  mineral  deposits 
has  been  discovered,  and  on  which  much  exploratory  and  development  work 
has  been  done. 

K.  C.  McTaggart  commenced  detailed  geological  mapping  in  Galena  Hill- 
Keno  Hill  area.  Mayo  district.  This  is  a  well-known  silver-lead  camp  in 
which  recent  explorations  have  been  most  encouraging. 

British  Columbia 

W.  E.  Cockfield  maintained  close  touch  with  the  mining  industry  of  the 
Province  from  his  headquarters  in  the  Vancouver  office.  He  carried  out  various 
assignments  in  the  field,  chiefly  in  connection  with  engineering  projects  in 
the  Okanagan,  Similkameen,  and  Kootenay  districts. 

E.  F.  Roots  completed  geological  mapping  of  the  Aiken  Lake  area  (longi- 
tude 125°  to  126°,  latitude  56°  to  57°)  commenced  in  1945.  The  area  is  rela- 
tively inaccessible  and  undeveloped,  but  has  provided  a  great  variety  of  sig- 
nificant mineral  discoveries.  Several  new  discoveries  were  made  in  the  course 
of  field  work,  including  deposits  of  potassium  nitrate. 

S.  Dufïell  continued  geological  mapping  of  the  Whitesail  Lake  area  (longi- 
tude 126°  to  128°,  latitude  53°  to  54°)  commenced  in  1947.  The  area  occupies 
part  of  the  eastern  flank  of  the  Coast  Mountains  and  contains  mineral  and 
perhaps  coal  deposits.  The  mapping  is  expected  to  provide  information  relative 
to  the  intrusions  responsible  for  mineralization,  as  well  as  on  the  mineral 
deposits  themselves. 

J.  W.  Hoadley  continued  geological  mapping  of  the  Zeballos  area  (longi- 
tude 126°  30'  to  127°;  latitude  49°  45'  to  50°),  Vancouver  Island,  commenced 
in  1947.  The  area  lies  in  a  mineralized  region  adjoining  that  of  the  Zeballos 
gold-mining  camp  and  the  work  is  expected  to  provide  useful  information  on 
the  source  and  character  of  the  mineral  deposits. 

A.  F.  Buckham  commenced  geological  examination  of  the  Groundhog  coal- 
field in  northwestern  British  Columbia  near  the  headwaters  of  Skeena  River. 
The  coalfield  is  difficult  of  access,  has  a  large  area,  and  is  underlain  mainly  by 
a  thick  succession  of  sedimentary  formations  of  Cretaceous  and  perhaps  Jurassic 
age,  in  the  upper  part  of  which  the  principal  coal  measures  occur.  Preliminary 
investigation  and  sampling  seem  to  indicate  that  the  coal  is  anthracite,  high 
in  ash,  and  extremely  friable. 

J.  E.  Armstrong  commenced  systematic  geological  mapping  of  a  series  of 
four  1-mile  map-areas  in  the  vicinity  of  Vancouver  (longitude  122°  30'  to 
123°  30',  latitude  49°  to  49°  30').  These  areas  straddle  the  lower  Fraser  River 
Valley  and  include  the  most  densely  populated  and  industrialized  part  of  the 
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Province  as  well  as  important  agricultural  sections.  The  Coast  Mountains  north 
of  the  river  contain  mineral  deposits  of  some  interest,  and  the  rock  formations 
and  unconsolidated  glacial  deposits  of  these  areas  are  a  convenient  source  of 
construction  materials. 

J.  L.  Usher  completed  field  work  on  the  stratigraphy  and  palaeontology  of 
the  Upper  Cretaceous  coal-bearing  series  of  southeastern  Vancouver  Island  and 
nearby  islands.  He  discovered  many  new  fossil  localities  and  made  collections, 
which  when  studied  should  assist  materially  in  the  structural  interpretation  of 
the  coal  measures  and  in  the  more  precise  correlation  of  Upper  Cretaceous  coal- 
bearing  rocks  elsewhere  in  western  Canada. 

A.  G.  Jones  commenced  geological  mapping  of  the  Revelstoke  area  (longi- 
tude 118°  to  119°,  latitude  50°  to  51°).  Geologically,  the  area  supplies  a  vital 
link  across  a  wide  belt  of  highly  granitized  rocks  in  the  historical  and  structural 
relations  of  formations  in  the  eastern  and  western  parts  of  southern  British 
Columbia. 

V.  J.  Okulitch  examined  a  thick  section  of  unfossiliferous  strata  exposed 
in  the  Selkirk  Mountains  along  the  main  line  of  the  Canadian  Pacific  Railway 
between  Albert  Canyon  and  Beavermouth  Valley. 

H.  W.  Little  commenced  geological  mapping  of  the  west  half  of  the  Nelson 
area  (longitude  117°  to  118°,  latitude  49°  to  50°).  The  area  is  one  of  the  most 
productive  in  the  Province,  including  a  great  number  of  mining  properties 
around  such  centres  as  Sandon,  Slccan,  Nelson,  Ymir,  Salmo,  Sheep  Creek,  and 
Rossland.  The  work  will  bring  information  on  mining  activities  up  to  date, 
and  will  revise  and  correlate  the  work  of  earlier  geologists  in  different  parts  of 
the  area. 

A.  L.  McAllister  completed  geological  mapping  of  the  Ymir  area  (longitude 
117°  to  117°  15',  latitude  49°  15'  to  49°30')  commenced  in  1947.  The  field  work 
has  involved  a  considerable  revision  of  the  geology,  and  should  assist  in  the 
exploration  and  development  of  the  mining  properties. 

E.  Hall  continued  his  services  throughout  the  year  at  Columbia  River  dam 
sites,  examining  and  correlating  drill  cuttings  and  cores  for  the  Dominion  Water 
and  Power  Bureau. 

W.  A.  Bell  collected  palaeontological  data  in  southwestern  British  Columbia 
from  the  coal  measures  of  the  Princeton  and  Nicola  coalfields.  This  work  will 
assist  in  the  correlation  of  the  coal-bearing  strata  of  the  separate  productive 
basins  and  will  throw  additional  light  on  the  age  and  sequence  of  the  Tertiary 
formations  in  this  and  other  parts  of  the  Province. 

C.  M.  Sternberg  collected  Triassic  fossil  fish  from  the  Wapiti  Lalce  district, 
and  Cretaceous  plants  from  Pine  River  at  East  Pine,  northeastern  British  Co- 
lumbia. 

Alberta 

E.  J.  W.  Irish  completed  geological  mapping  of  the  Â  la  Peche  area  (longi- 
tude 118 °45'  to  119°,  latitude  53° 45'  to  54°)  commenced  in  1947.  Interest  in 
the  area  has  been  centred  on  the  Muskeg  anticline  on  which  a  test  well  was 
being  drilled.  He  mapped  this  and  other  possible  ore  structures  and  gained 
information  on  the  extent  of  the  Lower  Cretaceous  (Luscar)  coal  measures 
within  the  m^ap-area.     The  largest  seam  observed  was  about  10  feet  thick. 

R.  Thorsteinson  commenced  geological  mapping  of  the  Grande  Cache  area 
(longitude  119°  to  119°15',  latitude  53°45'  to  54°)  in  the  Foothills  belt  of  west- 
central  Alberta.  He  observed  17  coal  seams  within  a  stratigraphie  interval  of 
325  to  846  feet  below  the  top  of  the  Lower  Cretaceous  Blairmore  group. 
Fourteen  of  these  are  between  2  and  5  feet  thick;  the  others  are  8,  11,  and  23 
feet  thick  respectivel5^ 

A.  M.  Stalker  continued  investigations  of  ground-water  supplies  and 
Pleistocene  geology  commenced  in  1946  in  the  vicinity  of  Red  Deer,  in  south- 
central  Alberta. 
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R.  J.  W.  Douglas  completed  geological  mapping  of  the  Mount  Head  area 
(longitude  114°30'  to  114°45',  latitude  50°  15'  to  50°30')  commenced  in  1947. 
The  area,  which  lies  in  the  Foothills  belt  of  southern  Alberta,  contains  an  oil 
structure  favourable  for  further  testing,  and  significant  coal  measures  of 
Kootenay  age. 

E.  P.  Williams  completed  geological  mapping  of  the  Cardston  area  (longi- 
tude 113°15'  to  113°30',  latitude  49°  to  49°15')  commenced  in  1947.  The  area 
lies  in  the  Foothills  belt  at  the  International  Boundary  and  is  being  prospected 
for  favourable  oil  structures.  It  contains  some  coal  in  the  Upper  Cretaceous 
St.  Mary  River  formation  and  sedimentary  magnetite  deposits  in  basal  Belly 
River  strata. 

R.  de  Wit  examined  sections  of  Devono-Carboniferous  rocks,  and  well  cores 
at  Calgary,  preparatory  to  commencing  geological  mapping  of  the  Wabanum 
Lake  area  (longitude  114°  to  115°,  latitude  53°  to  54°)  west  of  Edmonton.  These 
studies  should  facilitate  subsurface  correlation  of  the  late  Palaeozoic  strata  in 
productive  oil  fields  of  the  western  Plains  and  assist  in  the  discovery  of  other 
such  fields. 

Alberta  and  Saskatchewan 

R.  T.  D.  Wickenden  continued  to  study  drill  cores  and  other  well  samples 
from  the  Lloydminster  field  in  order  to  interpret  the  subsurface  stratigraphy  and 
its  relation  to  the  occurrence  of  petroleum  and  natural  gas.  A  preliminary 
report  was  issued  on  the  results  of  investigations  to  date.  His  work  has  indicated 
possibilities  of  new  oil  zones  and  probable  extension  of  the  field. 

Saskatchetcan 

A.  M.  Christie  completed  geological  mapping  of  the  adjoining  Martin  Lake 
area  (longitude  108°  15'  to  108°45',  latitude  59°30'  to  59°45')  and  Goldfields  area 
(longitude  108°  15'  to  108°45',  latitude  59°  15'  to  59°30')  commenced  in  1947. 
These  areas,  on  the  north  shore  of  Lake  Athabasca,  are  of  principal  interest 
because  of  the  discovery  of  radioactive  mineral  occurrences. 

G.  E.  P.  Eastwood  completed  geological  mapping  of  the  Snake  Rapids  area 
(longitude  102°30'  to  102°45',  latitude  54°30'  to  54°45')  commenced  in  1947. 
He  saw  evidence  of  mineralization  in  many  parts  of  the  area. 

Manitoba 

J.  M.  Harrison  supervised  several  parties  operating  in  Precambrian  areas  of 
the  west-central  part  of  the  Province  and  in  an  adjacent  area  in  Saskatchewan. 
He  also  examined  beryl-bearing  pegmatite  dykes  in  southeastern  Manitoba,  and 
made  a  reconnaissance  flight  from  Brochet,  Manitoba,  north  to  near  South  Henik 
Lake  in  bordering  regions  of  the  Northwest  Territories. 

D.  S.  Robertson  continued  geological  mapping  in  the  Batty  Lake  area 
(longitude  100°30'  to  101°,  latitude  55°  to  55°15')  commenced  in  1947.  He 
identified  a  good  zone  for  prospecting  and  traced  it  nearly  continuously  across 
the  area. 

M.  J.  Frarey  completed  geological  mapping  of  the  Crowduck  Bay  area 
(longitude  99°30'  to  99°45',  latitude  54°40'  to  55°)  commenced  in  1947,  and  com- 
menced and  completed  geological  mapping  of  the  Collins  Point  area  (longitude 
101°  15'  to  101° 30',  latitude  55°  to  55°  15').  The  Crowduck  Bay  area  lies  on  the 
eastern  extension  of  the  Herb  Lake-Snow  Lake  gold  region,  includes  one  gold 
property,  lithium  (spodume)  deposits,  and  several  scattered  showings  of  gold, 
copper,  lead,  and  nickel  minerals.  The  Collins  Point  area  lies  west  of  Sherridon, 
in  the  Kississing  Lake  district,  and  is  underlain  mainly  by  Kisseynew  gneisses. 

J.  O.  Kalliokoski  commenced  geological  mapping  of  the  Weldon  Bay  area 
(longitude  101°15'  to  101°30',  latitude  54°45'  to  55°)  northeast  of  Flin  Flon  and 
south  of  Sherridon.  He  found  evidence  of  sulphide  mineralization  around 
Naosap  Lake  and  on  Sewap  Lake. 
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E.  B,  Owen  commenced  and  completed  geological  mapping  of  the  Churchill 
area  (longitude  94°  to  94°30',  latitude  58°30'  to  58°50')  at  the  mouth  of  Churchill 
River.  He  gave  special  attention  to  the  glacial  deposits  and  to  perma-frost 
conditions. 

G.  M.  Wright  commenced  and  completed  a  geological  reconnaissance  of  the 
Uhlman  Lake  area  (longitude  98°  to  100°,  latitude  56°  to  57°).  Favourable 
ground  for  prospecting  lies  mainly  in  the  west  half  of  the  area  from  Rat  Lake 
north.  The  south  part  of  the  area  includes  many  pegmatite  dykes,  in  some  of 
which  a  few  crystals  of  beryl  were  found. 

N.  R.  Gadd  commenced  and  completed  a  geological  reconnaissance  of  the 
Brochet  area  (longitude  100°  to  102°,  latitude  57°  to  58°).  Most  of  the  area 
is  underlain  by  granite  and  granitized  sedimetary  rocks.  There  is  evidence 
of  mineralization  in  a  northwest  arm  of  Brightsand  Lake. 

J.  A.  Elson  commenced  investigations  of  Pleistocene  geology  and  ground- 
water supply  in  south- central  Manitoba  and  by  the  end  of  the  season  had 
completed  the  work  in  36  townships. 

E.  C.  Halstead  continued  investigations  of  Pleistocene  geology  and  ground- 
water supply  in  southwestern  Manitoba,  commenced  in  1947.  He  completed  the 
work  in  two  blocks  of  16  townships  each  and  partly  completed  the  work  in  a 
third. 

Ontario 

J.  F.  Caley  continued  geological  mapping  of  the  Palaeozoic  formations  in 
southern  Ontario  east  of  Lake  Simcoe.  He  completed  the  mapping  in  the  Brechin 
area  (longitude  79°  to  79°  15',  latitude  44°30'  to  44°45'),  and  commenced  and 
completed  mapping  in  the  adjoining  Kirkfield  area  (longitude  78°45'  to  79°, 
latitude  44°  30'  to  44°  45').  This  work  is  expected  to  assist  the  detailed  logging 
of  well  samples  in  potential  oil  and  gas  fields  of  southwestern  Ontario  where 
the  same  formations  are  buried  beneath  the  surface.  He  obtained  records  for 
about  400  new  wells  drilled  between  October  1947  and  October  1948.  He  visited 
localities  in  Bruce  Peninsula  to  check  structural  data  previously  obtained,  and 
investigated  oil  drilling  on  Manitoulin  Island. 

R.  E.  Deane  mapped  the  Pleistocene  deposits  of,  and  collected  the  ground- 
water data  for,  an  area  of  some  680  square  miles  of  southern  Ontario,  comprising 
seven  townships  in  York,  Simcoe,  and  Ontario  counties.  The  work  is  designed 
to  assist  agricultural  and  constructional  activities. 

J.  B.  Currie  completed  detailed  geological  mapping  of  Ossian  township  in 
northeastern  Ontario  adjoining  the  Quebec  boundary.  The  township  lies  along 
or  near  the  Larder  Lake-Rouyn  gold  belt,  and  includes  promising  gold  prospects 
occurring  as  mineralized  shear  zones  in  altered  volcanic  rocks. 

G.  P.  Crombie  commenced  geological  investigation  and  mapping  within  a 
block  of  nine  15  by  30-minute  map-areas  in  southeastern  Ontario  between  longi- 
tudes 75°30'  and  77°  and  latitudes  44°45'  and  45°30'.  These  are  areas  within 
which  data  had  been  compiled  from  the  results  of  an  airborne  magnetic  survey, 
and  a  principal  purpose  of  the  ground  investigations  was  to  correlate  the 
magnetic  anomalies  with  the  geology  as  known  or  inferred  from  outcrop  informa- 
tion. This  information  has  proved  sufficient  to  date  to  account  for  the  general 
magnetic  pattern  in  the  Precambrian  rocks  of  the  Arnprior,  Carleton  Place,  and 
Perth  sheets   (longitude  76°  to  76° 30',  latitude  44°45'  to  45° 30'). 

Quebec 

H.  C.  Cooke  completed  systematic  geological  mapping  and  revision  of  the 
geology  in  the  Eastern  Townships  mineral  belt  from  southern  Megantic  and 
Arthabasca  counties  in  the  north  to  the  International  Boundary  on  either  side 
of  Lake  Memphramagog  on  the  south.     The  work  commenced  in   1943   has 
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encountered  many  difficult  structural,  stratigraphie,  and  lithological  problems 
in  a  region  where  copper,  gold,  pyrites,  and  chromite  have  been  mined,  and 
where  building  stone  and  a  variety  of  constructional  materials  are  produced. 

C.  H.  Stockwell  and  K.  R.  Dawson  continued  detailed  geological  mapping 
in  Beauchastel  and  Dasserat  townships  in  the  western  extension  of  the  Rouyn- 
Malartic  mineral  belt,  along  the  Cadillac  break,  and,  presumably,  on  the  eastern 
extension  of  the  Larder  Lake  break  of  Ontario.  Many  gold  deposits  also  occur 
in  fault  zones  north  of  these  main  breaks,  and  mapping  has  indicated  extensions 
of  some  of  these  and  has  revealed  others  where  none  had  been  suspected. 

A.  S.  MacLaren  continued  revision  of  geological  1-mile  map-areas  in 
northwestern  Quebec  along  or  near  the  Rouyn-Malartic  mineral  belt. 

New  Brunswick 

G.  S.  MacKenzie  continued  systematic  geological  1-mile  mapping  in 
southern  New  Brunswick  in  the  Bay  of  Fundy  region.  His  work  was  essentially 
completed  in  the  Hampstead  area  (longitude  66°  to  66°30',  latitude  45°30'  to 
45°45')  and  he  checked  features  with  those  of  adjoining  areas. 

J.  E.  Muller  commenced  and  completed  a  geological  revision  of  the 
adjoining  west  half  of  the  Chipman  and  east  half  of  the  Minto  areas  (longitude 
65°45'  to  66°15',  latitude  46°  to  46°15').  The  work  involved  a  detailed  strati- 
graphic  study  of  the  Minto  coal  basin.  > 

Nova  Scotia 

L.  J.  Weeks  completed  systematic  geological  mapping  of  a  group  of  six, 
15-minute,  1-mile  areas  in  Cape  Breton  Island  (longitude  59°45'  to  60°45', 
latitude  45°30'  to  46°).  The  work  was  commenced  in  1944  to  determine  areas 
in  which  extensions  of  the  Stirling  zinc-lead-copper  orebody  might  be  found. 
The  areas  also  include  replacement  deposits  of  manganese  and  iron  minerals, 
some  coal,  and  concentrations  of  slightly  radioactive  black  sand. 

T.  B.  Haites  commenced  a  detailed  structural  and  stratigraphie  study  of 
the  Sydney  coalfields. 

Prince  Edward  Island 

E.  B.  Owen  commenced  systematic  investigation  of  Pleistocene  deposits 
and  ground-water  conditions.  He  completed  geological  mapping  in  the  O'Leary 
area  (longitude  64°  to  64°30',  latitude  46°30'  to  46°45')  and  examined  gravel 
and  silica  sand  deposits  elsewhere  on  the  island. 

OflBce  and  Laboratory  Work 

Many  special  reports  and  maps,  based  largely  on  field  examinations,  were 
prepared  for  use  of  Government  departments,  national  or  international  com- 
mittees, and  mining  companies. 

The  paper  sei-ies  of  mimeographed  reports  and  preliminary  blue-line  maps 
continued  to  provide  advance  information  on  the  results  of  field  investigations. 
Among  these  were  13  maps  representing  compilations  of  ground-magnetic 
surveys  in  townships  of  northwestern  Quebec  along  the  Rouyn-Malartic  gold 
belt.  Another,  comprising  a  report  and  printed  map,  dealt  with  a  recon- 
naissance survey  by  aircraft  of  a  large  area  in  the  western  Arctic  regions  of 
Canada.  Another  was  a  preliminary  account  of  uranium  prospecting  in  Canada, 
and  still  another  was  descriptive  of  the  statigraphy  and  structure  of  the  Lloyd- 
minster  oil  and  gas  field  of  Saskatchewan  and  Alberta.  Eleven  reports  and 
38  maps  were  prepared  for  publication  in  this  series. 

The  series  of  mimeographed  water-supply  papers  provide  information  on 
ground-water  conditions  and  Pleistocene  geology  in  different  parts  of  Canada. 
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Early  in  1948  a  special  mimeographed  report  on  "Natural  Gas  Reserves 
of  Prairie  Provinces"  was  issued.  The  report  contains  39  blue-line  print  maps, 
many  of  them  hand  coloured. 

The  X-ray  diffraction  laboratory,  equipped  with  the  latest  Philips  basic 
diffraction  unit,  four  Chesley  type  powder  cameras,  a  Weissenberg  goniometer, 
and  ancillary  equipment,  was  used  principally  in  a  study  of  pitchblende  and 
uraninite. 

Spectroscopic  Work 

Twenty-eight  reports  were  issued  on  110  samples  received. 

Radioactivity  Investigations 

Following  the  removal  early  in  1948  of  Government  restrictions  on  private 
prospecting  for,  and  private  development  of  radioactive  mineral  deposits,  the 
Chief  of  the  Geological  Survey  of  Canada  was  made  the  agent  of  the  Atomic 
Energy  Control  Board.  It  was  agreed  that  the  Geological  Survey  would 
encourage  in  every  way  possible  prospecting  for  uranium  deposits. 

A  radioactivity  group  was  organized  to  deal  with  expected  exceptional 
demands  that  would  follow  these  commitments.  A  Geiger-Mueller  counter 
laboratory  and  the  necessary  crushing  and  grinding  machinery  were  installed. 

In  May,  a  great  increase  in  the  number  of  samples  received  for  radio- 
activity tests  became  apparent,  and  the  number  tested  during  the  year  was 
4,285. 

In  the  late  autumn  and  winter,  when  fewer  samples  were  received,  the 
group  tested  samples  of  all  ores  and  products  of  Canadian  mines  for  radio- 
activity and,  spectrographically,  for  all  elements  present.  More  than  a  million 
classified  samples  of  rock  cuttings  from  oil,  gas,  or  water  wells,  held  by  the 
Ground  Water  and  Borings  Section  for  reference  purposes  were  tested. 

Palaeontoiogical  Section 

Reports  were  made  on  34  fossil  collections  submitted  for  identification  and 
determination  of  the  geological  age  of  the  rock  formations  containing  them. 

J.  L.  Usher  completed  field  studies  dealing  with  the  age  and  succession  of 
the  coal-bearing  strata  of  Vancouver  Island,  and  W.  A.  Bell  gathered  fossil 
evidence  for  the  age  of  Tertiary  coal-bearing  deposits  in  southern  British 
Columbia. 

In  view  of  the  increasing  importance  of  oil-bearing  formations  in  western 
Canada,  the  staff  of  the  Section  was  enlarged  to  make  thorough  studies  of  the 
fossil  fauna  of  these  formations. 

The  Chief  of  the  Section  reported  on  Mesozoic  and  Tertiary  plant  collections 
from  Dezadeash  area,  Yukon;  from  Bowron  River,  Aiken  Lake,  Fernie,  and 
Vancouver  areas,  and  from  the  Groundhog  coalfield,  British  Columbia;  and  from 
A  la  Peche,  Grande  Cache,  and  Cardston  areas  and  the  southwestern  Foothills, 
Alberta.  He  also  reported  on  plant  and  invertebrate  collections  from  Carboni- 
ferous formations  in  the  Sackville  area.  New  Brunswick,  and  the  Loch  Lomond 
area.  Nova  Scotia. 

Senior  geologists  of  the  Section  reported  on  Mesozoic  invertebrate  collections 
from  the  Whitehorse  area,  Yukon:  the  Zeballos  and  Whitesail  Lake  areas  of 
British  Columbia:  Ellesmere  Island,  Arctic  Archipelago;  the  Dezadeash  area, 
Yukon;  and  the  Yalekom  River,  Lytton,  Coquihalla  River,  and  Slocan  areas  in 
British  Columbia. 

They  also  reported  on  Palaeozoic  invertebrate  collections  from  Bathurst 
Island,  Arctic  Archipelago;  northern  British  Columbia;  and  the  Moon  Creek, 
Jasper  Park,  Banff,  and  Horse  River  areas  of  Alberta;  and  on  a  Silurian  collec- 
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tion  from  Cornwallis  Island,  Upper  Cretaceous  invertebrates  from  Cowichan 
Valley,  Vancouver  Island;  and  a  Carboniferous  collection  from  the  Fernie  area, 
British  Columbia. 

The  Section  is  indebted  to  Professor  W.  F.  Whittard  of  the  University  of 
Bristol  for  donation  of  a  suite  of  79  specimens  of  fossils  from  the  classic  section 
of  Lower  Carboniferous  rocks  in  the  Bristol  area,  England.  A  second  valuable 
addition  to  the  Survey  collections  comprises  duplicates  of  type  specimens  from 
Baffin  Island,  donated  by  Dr.  A.  K.  Miller  of  the  University  of  Iowa.  Twenty- 
five  specimens  of  fossil  plants  from  the  Kootenay  formation  of  the  Fernie  area, 
British  Columbia,  were  donated  by  the  Research  Council  of  Alberta,  and  in 
return  60  species  of  fossil  plants  from  the  coal  measures  of  eastern  Canada  were 
presented  to  the  University  of  Alberta. 

Mineralogical  Section 

Seven  thousand  specimens  of  rocks  and  minerals  were  submitted  from  all 
parts  of  Canada  for  identification,  and  1,000  reports  were  returned  on  their 
commercial  possibilities.  In  addition,  more  than  500  visitors  were  supplied  with 
verbal  reports. 

There  were  2,119  collections  containing  74,576  specimens  distributed 
throughout  Canada,  an  increase  of  252  collections  and  6,850  specimens  over  the 
previous  year.  The  distribution,  by  collections  and  specimens  respectively,  was: 
British  Columbia  and  Northwest  Territories,  346  and  13,116;  Alberta,  332  and 
11,074;  Saskatchewan,  105  and  3,467;  Manitoba,  114  and  3,521;  Ontario,  476  and 
16,000;  Quebec,  634  and  23,475;  Maritime  Provinces,  106  and  3,741;  and  Foreign 
6  and  182. 

Substantial  additions  were  made  to  the  mineral  collection  of  the  Geological 
Survey  of  Canada,  including;  azurite,  chalcopyrite,  bornite,  chalcotrichite  in 
calcite  on  copper,  aui'ichalcite,  stromeyerite,  massive  cuprite,  malachite  in  cal- 
cite,  velvet  malachite,  aragonite,  native  copper  crystals,  and  calcocite  from 
Bisbee,  Arizona;  galena,  mottramite,  ferrimolybdite  on  wulfenite,  willemite 
crystals  on  wulfenite,  linarite,  dioptase,  eodemite,  cerusite,  descloizite,  diaboleite, 
and  wulfenite  from  the  Mammoth  Mine,  Tiger,  Arizona;  dogtooth  calcite  crystals 
from  Texas;  staurolite  from  Taos,  New  Mexico;  chalcedony  stalactite  from 
Bloody  Basin,  Arizona;  vanadinite  from  Globe,  Arizona;  obsidian  bombs  in  perlite 
from  Superior,  Arizona;  shattuckite  from  Ajo,  Arizona;  andradite  garnets  from 
Stanley  Peak,  Arizona;  velvet  malachite  and  white  calcite  and  azurite  and 
malachite  from  Tonopah  Belmont,  Vulture  district,  Nevada;  pyrope  garnets  from 
Navajo  county,  Arizona;  polished  agate  from  Cave  Creek,  Arizona;  turquoise 
from  Nevada;  geode  from  Burns,  Oregon;  and  chrysocolla  with  quartz  crystals 
from  Misma,  Arizona. 

Ground  Water  and  Borings  Section 

The  work  includes  the  collection  of  borings  samples  and  the  filing  of  records 
dealing  with  the  occurrence  of  oil,  gas,  and  ground  water  throughout  Canada. 
Samples  now  available  for  study  total  1,200,576  of  which  86,939  were  received 
and  85,718  were  prepared  during  the  past  year. 

The  number  of  drill  samples  received  may  be  subdivided  as  follows:  British 
Columbia,  144  samples  from  5  wells:  Alberta,  74,743  samples  from  205  wells; 
Saskatchewan,  130  samples  from  2  wells;  Ontario,  9,598  samples  from  40  wells; 
Quebec,  1,183  samples  from  6  wells;  and  New  Brunswick,  1,141  samples  from 
3  wells. 

Samples  from  British   Columbia   came  from   one  deep   well   and   several 

shallow  water  wells.    Most  of  the  Alberta  samples  were  from  development  wells 

in  known  oil  and  gas  fields  in  the  Edmonton  area.    However,  some  were  received 

from  unproven  territory,   notably  the  Northern  Foothills  Agreement  Muskeg 
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No.  1  well,  and  from  deep  tests  in  north-central  Alberta.  The  samples  from 
Saskatchewan  were  from  the  Lloydminster  area.  Ontario  samples  came  from 
previously  discovered  oil  and  gas  fields,  with  the  exception  of  those  from  two 
wells  drilled  on  Manitoulin  Island.  Quebec  samples  were  from  .wells  in  Gaspé 
county  and  the  St.  John  Petroleum  No.  1  well  at  St.  Hubert.  Samples  from 
New  Brunswick  represent  deep  tests  in  Albert  and  Kings  counties. 

Acknowledgments  are  due  to  the  following  persons  and  organizations 
through  whose  co-operation  samples  were  received:  the  Petroleum  and  Natural 
Gas  Conservation  Board,  Calgary,  for  Alberta  well  samples;  W.  J.  Bichan, 
Director  of  Mineral  Resources  and  Industrial  Development,  Regina,  for  those 
received  from  Saskatchewan;  R.  B.  Harkness,  Natural  Gas  Commissioner  for 
Ontario,  Toronto,  for  samples  from  that  Province;  Paul  Payette,  Gaspe  Oil 
Ventures,  Limited,  Montreal,  for  Gaspé  well  samples;  R.  A.  Sibbitt  for  samples 
from  the  St.  Hubert,  Quebec,  well;  and  Shell  Oil  Company  for  samples  from  its 
wells  in  New  Brunswick. 

Acknowledgment  is  made  to  officials  of  the  Petroleum  and  Natural  Gas 
Conservation  Board  for  periodical  and  interim  reports,  maps,  and  electrologs 
on  Alberta  drilling;  to  F.  H.  Edmunds,  University  of  Saskatchewan,  Saskatoon, 
for  logs  of  oil  wells,  test  holes,  and  shot  holes  drilled  in  that  Province;  to  the 
Saskatchewan  Department  of  Natural  Resources  and  Industrial  Development 
for  monthly  reports  on  Saskatchewan  oil  and  gas  activity;  to  Paul  Payette  for 
statements  concerning  Gaspé  drilling  progress;  and  to  I.  W.  Jones,  Geological 
Surveys  Branch,  Department  of  Mines,  Quebec,  for  logs  of  Quebec  wells. 

Services  were  extended  to  geologists  of  Imperial  Oil  Limited,  the  Shell 
Oil  Company,  Stanolind  Oil  and  Gas  Company,  Magnolia  Petroleum  Company, 
and  British  American  Oil  Company,  who  collected  records  and  examined  well 
samples  available  for  inspection.  Interdepartmental  services  were  rendered  to 
the  Departments  of  Agriculture  and  Transport,  Ottawa. 

Coal  Section 

This  Section  is  primarily  concerned  with  field-mapping,  office  studies,  and 
geological  laboratory  investigations  relating  to  Canada's  coal  resources  and 
geological  problems  connected  with  coal  mining  development  in  its  various 
coalfields.  New  projects  undertaken  in  the  Maritime  Provinces  required  an 
addition  of  three  geological  coal  specialists  to  the  staff.  Two  of  these  geologists 
were  assigned  to  stratigraphie  and  microscopic  studies  of  the  Sydney  submarine 
coalfield.  Nova  Scotia,  and  one  to  geological  mapping  of  the  Minto  coalfield  of 
New  Brunswick. 

The  Nova  Scotia  investigation  is  a  co-operative  research  project  in  which 
the  Nova  Scotia  Department  of  Mines  undertook  to  provide  office  and  draught- 
ing roof  accommodation  at  Sydney,  and  in  co-operation  with  the  Nova  Scotia 
Research  Foundation,  to  equip,  maintain,  and  service  an  up-to-date  geological 
research  laboratory.  The  Geological  Survey  of  Canada  agreed  to  allocate  the 
necessary  scientific,  technical,  and  clerical  staff  to  a  long-term  detailed  strati- 
graphic  and  microscopic  study  of  the  Sydney  submarine  coal  deposits,  which 
constitute  the  main  coal  reserves  of  the  Province. 

The  third  coal  specialist  geologically  mapped  the  Minto-Chipman  area  of 
New  Brunswick,  and  made  a  detailed  investigation  of  its  coal  deposits.  Upon 
completion  of  this  work,  he  obtained  at  Springhill,  N.S.,  supplementary  strati- 
graphic  and  structural  data  required  for  the  construction  of  a  transparent 
sectional  model  of  the  coal  deposits  to  serve  the  operators  as  a  guide  in  future 
prospecting  and  mining  development  at  these  collieries. 
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Geophysics  Section 

The  staff  of  this  Section  was  increased  from  six  to  twelve,  and  the 
following  units  were  establislied  to  deal  with  the  various  phases  of  the  work: 
field  work  with  airborne  magnetometer;  compilation  and  plotting;  field  work 
on  ground  surveys;  and  research  and  technical  service. 

Airborne  magnetometer  surveys  totalling  15,100  square  miles  were  made 
in  Quebec  and  Ontario  as  follows:  longitude  76°30'  to  77°,  latitude  44°45'  to 
45°30'  (1,268  square  miles);  longitude  76°30'  to  80°,  latitude  48°  to  49° 
(12,382  square  miles);  and  longitude  77°30'  to  78°,  latitude  44°25'  to  45°30' 
(1,450  square  miles).  The  last  area  was  surveyed  by  Aero  Service  Corporation 
of  Philadelphia  under  supervision  of  the  Section  and  on  behalf  of  the  Ontario 
Department  of  Mines;  Plotting  and  compilation  of  the  field  data  are  being 
done  by  the  Section. 

A  ground  magnetic  and  geological  reconnaissance  was  made  over  an  area 
(longitude  76°  to  76°30',  latitude  44°45'  to  45°30')  that  had  been  surveyed 
the  previous  j^ear  by  tlie  airborne  magnetometer. 

The  research  and  technical  unit  developed  a  new  light  weight  field  Geiger 
counter. 

British  Columbia  Office 

A  total  of  4,507  visitors  registered  at  the  office,  and  many  additional 
inquiries  were  handled  by  mail  and  telephone.  There  were  5,395  reports  and 
4,039  separate  maps  issued  in  response  to  requests  from  the  public.  Deter- 
minations were  also  made  of  a  large  number  of  rock  and  mineral  specimens. 

Yellowknife  Office 

Located  at  Yellowknife,  Northwest  Territories,  the  office  is  serviced  jointly 
by  a  Resident  Geologist  for  Geological  Survey  and  by  representatives  of  the. 
Lands  and  Development  Services  Branch  of  the  Department.  During  this  first 
year  of  the  service  an  estimated  1,100  persons  visited  the  office  for  advice  or 
assistance  relative  to  mining  properties  or  prospecting. 

Geological  Mapping  Division 

Maps  Published 


Publica- 
tion 
Number 

Title 

Remarks 

847A 

709A 
730A 

846A 

848A 

958A 
959A 

YUKON  AND  NORTHWEST  TERRITORIES 

Arctic  Red  River,  South  Sheet  (reprint);  1  inch  to  4  miles. . 

NORTHWEST  TERRITORIES 

Yellowknife  Bay,   District  of  Mackenzie   (reprint);   1  inch 
to  1  mile 

Carp   Lakes,    District   of   îlackenzie    (reprint);    1    inch   to 
4  miles 

Ontaratue  River,  District  of-  Mackenzie  (reprint);  1  inch 
to  4  m  ilcs 

Camsell  Bend,  District  of  Mackenzie  (reprint);  1  inch  to 
4  miles 

Buckham  Lake,  District  of  Mackenzie;  1  inch  to  1  mile. . . . 

Hearne  Lake;  District  of  Mackenzie;  1  inch  to  1  mile 

Topography.* 

Geology.* 

Topography.* 

Topography.* 
Topography.* 
Topography.* 
Topography.* 
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Publica- 
tion 
Number 


Title 


Remarks 


Taku  River;  1  inch  to  2  miles. 


Lac  cle  Gras,  District  of  Mackenzie;  1  inch  to  4  miles. 
Ranji  Lake,  District  of  Mackenzie;  1  inch  to  i  mile. . . 


Yellowknife  (two  sheets)  District  of  Mackenzie;  1  inch  to 
500  feet 


Camsell  River,  District  of  Mackenzie;  1  inch  to  2  miles. 
Chalco  Lake,  District  of  Mackenzie;  1  inch  to  è  mile.  . . . 


Flights  in  1947  over  the  region  of  the  North  Magnetic  Pole; 
1  inch  to  375  miles 


Aylrner  Lake,  District  of  Mackenzie;  1  inch  to  2  miles. 


BRITISH  COLUMBIA 

Big  Bend  Area,  Columbia  River  (reprint);  1  inch  to  4  miles 

Hope  Sheet    (West  half)    Yale  and  New  Westminster  Dis- 
tricts (reprint);  1  inch  to  4  miles 


Geological  Map  of  British  Columbia;   1   inch  to  20  miles 
(two  sheets) 


Nelson;  1  inch  to  1  mile 

Smithers-Fort  St.  James;  1  inch  to  8  miles 


Salmon  Arm,  Kamloops  and  Osoyoos  Districts;  1  inch  to 
2  miles 


Aiken  Lake,  Cassiar  District;  1  inch  to  2  miles. 


ALBERTA 

Stimson  Creek,  West  of  Fifth  Meridian;  1  inch  to  1  mile   .  .  . 
Grande  Prairie,  West  of  Sixth  Meridian;  1  inch  to  2  miles 
High  Prairie,  West  of  Fifth  Meridian;  1  inch  to  2  miles.  .  .  . 

Beaverlodge,  West  of  Sixth  Meridian;  1  inch  to  2  miles 

Pierre  Greys  Lakes,  West  of  Sixth  Meridian;  1  inch  to  1  mile 
McLennan,  West  of  Fifth  Meridian;  1  inch  to  2  miles 


Blueberry   Mountain,   West   of   Sixth   Meridian;    1    inch   to 
2  miles 


Rycroft,  West  of  Sixth  Meridian;  1  inch  to  2  miles 

Sturgeon  Lake,  West  of  Fifth  Meridian;  1  inch  to  2  miles   . . 

Moon  Creek,  West  of  Sixth  Meridian:  1  inch  to  1  mile 

Langford  Creek,  West  of  Fifth  Meridian;  1  inch  to  1  mile  . . 
Galium  Creek,  West  of  Fifth  Meridian;  1  inch  to  1  mile  . . . 
Pierre  Greys  Lakes,  west  of  Sixth  Meridian;  1  inch  to  h  mile 


Geology.* 

Preliminary      geological      map. 
Paper  48-10. 


Preliminary      geological      map. 
Paper  48-17. 

Preliminarv      geological      map. 
Paper  48-19. 

Preliminarv      geological      map. 
Paper  48-20. 


Geographical  map.     Paper  48-23 

Preliminarv      geological      map. 
Paper  49-2. 


Geology.* 

Topography.* 

Geology.     For  Memoir  248 

Geology.* 

Topography.* 

Geology.* 


Preliminarv      geological    map. 
Paper  48^. 

Preliminary  geological  and  min- 
eral deposits  map.  Paper  48-5. 


Geology.* 

Topography.* 

Topography.* 

Topography.* 

Topography.* 

Topography.* 

Topography.* 

Topography.* 

Topography.* 

Geology.* 

Geology.    For  Memoir  and  *. 

Geology.* 

Preliminary      geological       map. 
Paper  48-7. 
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Publica- 
tion 
Number 


Title 


Remarks 


48-21 A 


033A 
941A 
94  2  A 
952A 

48-18 


970A 

929A 

48-8 

48-22 

244A 

247A 

469A 

779A 

48-9 

48-12 


684A 


240A 
242A 


ALBERTA  AND  SASKATCHEWAN 

The  Lower  Cretaceous  of  the  Lloydminstor  oil  and  gas  area; 
1  inch  to  1  mile 


SASKATCHEWAN 
Geological  map  of  Southern  Saskatchewan;  1  inch  to  12  miles 
Mistatim,  West  of  Second  Meridian;  1  inch  to  2  miles.  .  . 
Arborfield,  West  of  Second  Meridian;  1  inch  to  2  miles. . 
Pasquia,  West  of  Second  Meridian;  1  inch  to  2  miles.  .  .  . 


Surface    Deposits,    Southern    Saskatchewan    (two   sheets); 
1  inch  to  G  miles 


Preliminary  geological  map  and 
figure.     Paper  48-21A. 


Geologj'.* 
Topography.* 
Topography.* 
Topography.* 


Preliminary     geological     maps. 
Paper  48-18. 


SASKATCHEWAN-MANITOBA 

Kississing;  1  inch  to  4  miles 


MANITOBA 

File  Lake,  West  of  Principal  Meridian;  1  inch  to  1  mile. 
Nokomis  Lake;  1  inch  to  î  mile 


Crowduck  Bay;  1  inch  to  |  mile. 


ONTARIO 

Panache  Sheet,  Sudbury  and  Manitoulin  Districts  (reprint); 
1  inch  to  1  mile 


Delamere  Sheet,  Sudbury  and  Parry  Sound  Districts  (re- 
print); 1  inch  to  1  mile 


Haliburton  Sheet,   (West  Half),  Haliburton  County,  Mus- 
koka  and  Nipissing  Districts  (reprint);  1  inch  to  2  miles 

Aylen  Lake,   Nipissing  District  and  Renfrew  County   (re- 
print) ;  1  inch  to  1  mile 


Brechin,  Ontario  and  Victoria  Counties;  1  inch  to  1  mile. 


Beaverton,  Ontario.     York  and  Victoria  Counties;  1  inch 
to  1  mile 


.A.rnprior;  1  inch  to  1  mile. 


Geology.* 


Geology.     For   Memoir  and   *. 

Preliminary      geological      map. 
Paper  48-8. 

Preliminary      geological      map. 
Paper  48-22. 


Topogiaphy.* 
Topography.* 
Topograpliy.* 

Topography.* 

Preliminary      geological       map. 
Paper  48-9. 


Preliminary      geological      map. 
Paper  48-12. 

.■airborne   magnetic  series. 


ONTARIO  AND  QUEBEC 

Stonecliffe,    Nipissing   District,    Renfrew,    Temiscamingue 
and  Pontiac  Counties  (reprint);  1  inch  to  1  mile 


QUEBEC 

Opasatika  Sheet,  Temiscamingue  County  (reprint);  1  inch 
to  1  mile 


Escuminac   Sheet,   Bonaventure  County    (reprint);   1   inch 
to  1  mile 


Topography.* 

Geology.* 
Topography.* 
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Publica- 
tion 
Number 


Title 


Remarks 


281A 

683A 
911A 
913A 
950A 
951A 
975A 

48-1 
48-3 


48-13A, 
B,  C,  D. 

48-14A, 
B,  C,  D. 


48-15A, 
B. 


48-16 

49-1 

49-11 

960A 
964A 
965A 
972A 
973A 
984A 
985A 

260A 
48-6 


48-llA, 
B. 


Duparquet  Sheet,   Abitibi  and  Temiscamingue  Counties 
(reprint)  ;    1   inch   to   1    mile 


McGillivray  Lake,  Pontiac  County  (reprint);  1  inch  to  1  mile 

Sherbrooke;  1  inch  to  1  mile 

Scotsto-wTi;  1  inch  to  1  mile 

Russell  Lake;  1  inch  to  1  mile 

La  Motte;  1  inch  to  1  mile 

Bruce  Lake;  1  inch  to  1  mile 


Lac  Marrias,  Abitibi,  Pontiac  and  Temiscamingue  Counties: 
1  inch  to  1  mile 


Lac    Marmette,    Temiscamingue    and    Abitibi    Counties; 
1  inch  to  1  mile 


Louvicourt,  Abitibi  County  (in  4  sheets);  1  inch  to  1000  feet 


Bourlamaque,  Abitibi  County  (in  4  sheets);  1  inch  to  1000 
feet 


Northern  Dubuisson,  Abitibi  County  (in  2  sheets);  1  inch 
to  1000  feet 


Southwest  Vassan,  Abitibi  Count j"  1  inch  to  1000  feet 

Southeast  Dubuisson,  Abitibi  County;  1  inch  to  1000  feet, 
outheast  Vassan,  Abitibi  County;  1  inch  to  1000  feet 


NEW  BRUNSWICK 

Pointe  Verte;  1  inch  to  1  mile 

Campobello;  1  inch  to  1  mile 

Grand  Manan;  1  inch  to  1  mile 

Point  Escuminac;  1  inch  to  1  mile 

Wishart  Point;  1  inch  to  1  mile 

Forest  City;  1  inch  to  1  mile 

Fosterville;  1  inch  to  1  mile 


Geology.* 

Topography.* 

Geology.* 

Geology.* 

Topography  * 

Topograph  J'.* 

Topography.* 


Preliminary      geological      map. 
Paper  48-1. 


Preliminarv'      geological      map. 
Paper  48-3. 

Preliminary    ground     magnetic 
maps.    Paper  48-13. 


Preliminary     ground     magnetic 
maps.     Paper  48-14. 


Preliminary     ground     magnetic 
maps.     Paper   48-15. 

Preliminary     ground     magnetic 
map.     Paper  48-16. 

Preliminary     ground     magnetic 
map.     Paper  49-1. 

Preliminary     ground     magnetic 
map.  Paper  49-11. 


Topography.* 

Geology.* 

Geology.* 

Topography.* 

Topography.* 

Topography.* 

Topography.* 


NOVA  SCOTIA 

Lake  Ainslie  Sheet,  Inverness  County  (reprint);  1  inch  to 
1   mile 


Louisburg,  Cape  Breton  County;  1  inch  to  5  mile. 


Margaree  and  Cheticamp,   Inverness  County    (2  sheets); 
1  inch  to  i  mile 


Topography.* 

Preliminarv      geological      map. 
Paper  48-6. 


Preliminary     geological     maps. 
Paper  48-11. 
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Publica- 
tion 
Number 

Title 

Remarks 

MISCELLANEOUS 

Volume 
III 

Drilling    and    sampling    of    Bituminous    Sands,    Northern 

Alberta,  cross-sections  and  plans  of  areas  drilled. 
Wheeler  Island,  8  cross-sections,  1  map. 
Steepbank  River,  48  cross-sections,  1  map. 
Horse  River,  25  cross-sections,  1  map. 
East  Steepbank  River,  12  cross-sections,  1  map. 
North  Steepbank  River,  1  cross-section,  1  map. 
Muskeg  River,  21  cross-sections,  2  maps. 
Mildred  Ruth  Lakes,  15  cross-sections,  1  map. 

46-1 

(Second 
Edition) 

A  Middle  Triassic  (Anisian)  Fauna  in  Halfway,  Sikanni 
Chief,  and  Tetsa  Valleys,   British  Columbia,     (half- 
tone plates  of  fossils)  .           

Palœontology  Paper  4G-1. 

^For  Separate  Distribution 


Eight  geological  maps  were  with  the  King's  Printer.  Nine  topographical 
maps,  15  Alberta  coal  maps,  and  three  map  figures  were  with  the  Geographical 
Section,  Department  of  National  Defence  for  printing.  A  geological  map  of 
Alberta,  five  standard  geological  sheets,  nine  preliminary  geological  maps,  and 
four  ground-water  supply  maps  were  in  progress  in  the  Division. 

Surveys  and  Mapping  Bureau 

The  Surveys  and  Mapping  Bureau  was  formed  to  centralize  the  adminis- 
tration and  co-ordinate  the  work  of  various  units  in  the  Department  engaged 
in  mapping,  charting,  and  surveying.  A  greatly  enlarged  program  of  work 
by  all  divisions  was  undertaken. 

To  meet  the  greatly  increased  demand  for  maps  for  the  study  of  natural 
resources  and  in  their  subsequent  development,  the  personnel  of  the  Bureau 
has  been  increased  and  new  developments  in  technique  and  equipment  have 
been  studied  and  adopted  where  desirable.  The  increased  rate  of  production 
is  already  noticeable. 

Close  co-operation  is  maintained  with  the  Army  Survey  Establishment, 
Royal  Canadian  Engineers,  and  this  avoids  duplication  of  effort. 

The  activities  of  the  five  divisions  of  the  Bureau  follow. 

Topographical  Survey 

The  Topographical  Survey  is  organized  in  two  major  units:  the  Topogra- 
phical Mapping  Section,  which  is  responsible  for  field  surveys,  and  the  Air 
Survey  Section,  which  plots  and  produces  maps  from  air  photographs  with 
control  provided  by  field  surveys.  A  smaller  unit,  the  Map  Editing  Section,  is 
responsible  for  map  editing  and  finishing. 

The  Topographical  Survey  carries  out  the  field  surveys  and  completes  the 
resultant  map  manuscripts  up  to  the  stage  of  final  draughting  for  all  mapping  by 
the  Federal  Government  on  medium  and  large  scales.  It  also  includes  the 
National  Air  Photographic  Library  which  is  responsible  for  the  indexing,  preser- 
vation and  distribution  of  prints  from  all  air  photography  carried  out  by,  or  for, 
the  Federal  Government.  At  present,  1,789,000  prints  are  on  record  in  the 
Library,  as  well  as  full  information  on  all  air  photography  in  Canada  carried 
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out  by  Provincial  Governments  and  commercial  companies.  The  staff  of  the 
Canadian  Board  on  Geographical  Names  is  provided  by  the  Topographical  Sur- 
vey and  the  expenses  of  the  Board  are  included  in  the  vote  of  the  Topographical 
Survey. 

To  meet  the  requirements  of  the  accelerated  mapping  program,  as  approved 
by  the  Cabinet,  the  work  of  the  Survey  has  been  greatly  expanded  since  the  end 
of  the  war.  The  staff  has  increased  more  than  five-fold  in  that  period.  Short- 
age of  graduate  engineers  and  higher  salaries  paid  by  industry  have  been  a 
serious  handicap  in  building  up  a  field  staff.  It  has  been  possible,  however,  to 
recruit  and  train  a  highly  efficient  group  of  technicians  who  are  engaged  in 
producing  maps  from  air  photographs.  The  result  of  that  training  is  reflected 
in  the  map  production  of  the  Air  Survey  Section,  which  increased  95  per  cent 
in  the  fiscal  year. 

Six  Multiplex  units  for  the  accurate  plotting  and  contouring  of  air  photo- 
graphs were  brought  into  production.  A  further  six  units  will  be  put  into 
service  as  soon  as  suitable  quarters  are  available.  There  was  constant  develop- 
ment and  improvement  in  the  equipment  and  technical  details  of  the  work 
throughout  the  organization. 

The  preparation  and  distribution  of  advance  sheets,  which  make  recent 
surveys  quickly  available  to  other  Government  organizations,  Federal  and 
Provincial,  and  to  the  public,  is  an  important  part  of  the  work  of  the  Topogra- 
phical Survey.  Seven  thousand  nine  hundred  and  eighty-five  advance  prints 
were  distributed. 

The  staff  numbers  193,  an  increase  of  41  during  the  year. 
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Topographical  Mapping  Section 

The  Section  made  original  ground  surveys  for  control  of  mapping  from 
aerial  photographs  over  an  area  of  63,560  square  miles.  These  surveys  were 
widely  distributed  across  Canada  and  the  methods  adopted  were  those  con- 
sidered to  be  best  suited  to  the  varied  conditions  and  purposes.  Under  an  agree- 
ment with  the  Department  of  National  Defence,  nine  of  the  parties  were 
provided  by  the  Army  Survey  Establishment. 

Summary 


Province 


Number 

of 
Parties 


Type 


Scale 


Area 
(Square 
Miles) 


Nortlnvcst  Territories 
Yukon  Territory 

Britisii  Columbia 

Alberta 

Saskatchewan 

Ontario 

Quebec 

New  Brun.swick 

Nova  Scotia 


41 


Planimetric 

Planimetric 

Special  Levelling  Project. 

/Photo-topographical 

I  "  "  


fTriangulation-approx. 
1  Photo-topographical . 


Photo-topographical . 


Topographical 

/Photo-topographical . 


Planimetric. 


Topographical. 
Planimetric. . . . 


Planimetric. . . 
Topographical 

Topographical . 
Planimetric 


Topographical. 


"  to  1  inile 
"  to  1000  ft. 


"  to  1  mile 
"  to  1000  ft. 

00  mile  net 
"  to  4  miles 
"  to  4  miles 

"  to  4  miles 
"  to  1  mile 

"  to  2  mile^ 
"  to  1  mile 
"  to  1000  ft. 

"  to  1  mile 

"  to  1  mile 
"  to  1  mile 

"  to  1  mile 
"  to  1  mile 

"  to  1  mile 
"  to  1  mile 

1"  to  1  mile 


2,080 
150 
136 

1,052 


1,200 
25,500 

13,200 
GOO 

3,510 
380 


1,440 

900 

425 

6,. 580 
420 

2,190 
1,365 

2,432 


63,560 


Two  senior  officers  were  assigned  to  field  supervision.  One  gave  his 
attention  to  the  photo-topographical  parties  in  nortliern  British  Columbia  and 
Yukon,  and  the  other  maintained  general  supervision  over  topographical  map- 
ping in  Ontario,  New  Brunswick,  and  Nova  Scotia. 
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Air  Survey  Section 

The  Section  is  organized  in  two  sub-sections  of  four  plotting  units  each  and 
one  multiplex  sub-section  of  two  plotting  units.  This  organization  provides  for  a 
close  control  of  all  phases  of  the  work  and  a  complete  chain  of  responsibility  for 
training  and  production. 

Summary 


Province 


Number 

of 

Map  Sheets 


Publication 
Scale 


Area 
(Square 
Miles) 


Northwest  Territories 

Yukon  Territory 

British  Columbia 

Alberta 

Saskatchewan 

Manitoba 

Ontario 

Quebec 

New  Brunswick 

Nova  Scotia 

Coastal  Areas  (for  Hydrographie  Service) 
Total   Planimetric   Mapping. 


1 
2 

2i 

4è 

20 
2 

20 
2 

32 

9 

2 

29 

13 

(4  areas) 


to  1  mile 
to  1000  ft. 


1"  to  4  miles 


to  4  miles 
to  2  miles 

to  1  mile 
to  4  miles 

to  1  mile 
to  4  miles 


1"  to  1  mile 


1"  to  5  mile 


799 
54 

9,112 

12,. 352 
7,101 

7,131 
9,824 

6,603 
10,244 

11,763 

1,942 

630 

10,802 
3,355 
2,043 


93,755 


Map  Editing  Section 

The  work  of  the  Section  is  detailed  below: 

Map  Sheets  Forwarded  for  Reproduction 


Province 

Publication  Scale 

Total 

Area 

(Square 

Miles) 

One  Mile 

Two  Mile 

Four  Mile 

Northwest  Territories 

3 

3 

748 

Yukon  Territorv.   .    .    . 

British  Columbia 

4 
4 

5,365 

Alberta 

4 

14 

30 

4 

2 

2 

4 

30 

1 

5,434 

Saskatchewan 

13 
27 
4 
2 
2 
4 
30 
1 

1 
3 

9,487 

Manitoba 

25,498 

Manitoba — Ontario 

1,520 

Ontario " 

844 

Ontario — Quebec 

830 

Quebec 

1,607 

New  Brunswick 

10,672 

Nova  Scotia 

150 

Prince  Edward  Island 

86 

8 

4 

94 

62,155 
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Special  Map  Projects  Fortvarded  to  Geological  Survey- 
Projects  Square  Miles 

Yukon  Territory    1  16 

Northwest  Territories  1  140 

Quebec 1  25 

Total    3  181 

Grand  total  projects  forwarded* 101  62,336 

*This  total  comprises  141  map  manuscripts. 

Advance  Information  Tracings  Prepared 

Northwest   Territories    5 

Yukon   Territory    1 

British    Columbia    22 

Alberta     28 

Saskatchewan   19 

Manitoba    40 

Ontario     9 

Quebec    3 

New  Brunswick   39 

Nova   Scotia    14 
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Two  hundred  and  eight  projections  were  drawn  to  various  scales  and  208 
manuscripts  were  mounted  on  metal.  Numerous  index  maps,  charts,  and  special 
drawings  were  prepared. 

National  Air  Photographic  Library 

The  Library  preserves  one  print  of  each  air  photograph  taken  by,  or  for,  the 
Federal  Government.  It  prepares  indices  showing  their  geographical  location 
and  arranges  to  obtain  such  additional  prints  as  may  be  required  for  Govern- 
ment services  or  for  purchase  by  the  public.  It  maintains  a  record  of  all 
photography  by  Provincial  authorities  or  private  interests. 

One  print  of  each  of  184,268  new  aerial  negatives  were  added  to  the 
collection.  Of  these,  63,189  were  prints  of  trimetrogon  negatives  covering 
approximately  414,000  square  miles,  including  areas  in  northern  Quebec, 
Labrador,  and  the  Northwest  Territories.  The  remainder  were  prints  of  vertical 
negatives  covering  approximately  386,000  square  miles,  including  areas  in  all 
the  provinces,  the  Northwest  Territories,  and  the  Yukon.  One  print  of  each  of 
approximately  1,789,000  aerial  negatives  covering  an  area  of  more  than 
2,600,000  square  miles  are  now  on  file  in  the  Library. 

The  importance  of  aerial  photography  to  modern  mapping  techniques  and 
to  the  development  of  natural  resources  was  in  evidence  again  by  the  broad  and 
increased  use  of  aerial  photographs  by  various  agencies  and  Government  Depart- 
ments. This  was  reflected  by  the  number  of  visits  to  the  Library  of  scientists, 
teachers,  engineers,  geologists,  timber  operators,  and  tour  planners,  to  examine 
photographs  covering  areas  in  which  they  were  interested.  The  Library  is 
equipped  to  give  technical  advice  and  assistance  in  photographic  interpretation. 

One  thousand  seven  hundred  and  nineteen  requisitions  covering  the  pur- 
chase of  284,773  prints  of  aerial  photographic  negatives  were  forwarded  to  the 
Photographic  Establishment  of  the  Royal  Canadian  Air  Force.  These  prints  were 
for  transmission  to  Federal  and  Provincial  Government  services,  engineering, 
commercial  and  educational  institutions,  and  to  private  individuals. 
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Canadian  Board  on  Geographical  Names 

Order  in  Council  P.C.  3397  of  August  3,  1948,  changed  the  name  of  the 
Geographic  Board  of  Canada  to  the  Canadian  Board  on  Geographical  Names 
and  brought  up  to  date  the  authority,  functions,  and  membership  of  the  Board. 

Names  for  88  maps  and  49  hydrographie  charts  were  adopted  and  many  new 
names  and  name  changes  were  considered.  A  revision  of  the  Board's  regulations, 
principles  of  nomenclature,  and  by-laws  was  published  and  considerable 
work  was  done  preparing  for  a  forthcoming  Gazetteer  of  Canada  series. 

On  the  retirement  of  F.  H.  Peters,  K.  G.  Chipman,  Chief  Topographical 
Engineer,  was  elected  Board  Chairman.  New  members  appointed  to  the  Board 
include  P.  E.  Palmer,  M.  G.  Cameron,  and  A.  McFarlane.  The  present  member- 
ship of  the  Board  is:  chairman,  K.  G.  Chipman;  executive  committee,  C.  H. 
Smith,  R.  J.  Fraser,  M.  G.  Cameron;  members,  Norman  Fee,  J.  G.  Wright,  F.  J. 
Alcock,  P.  E.  Palmer,  A.  McFarlane:  provincial  members,  W.  G.  H.  Firth, 
British  Columbia,  H.  P.  Brownlee,  Alberta,  A.  I.  Bereskin,  Saskatchewan,  H.  E. 
Beresford,  Manitoba,  F.  W.  Beatty,  Ontar-io,  J.  G.  B.  Pugh,  New  Brunswick, 
A.  E.  Cameron,  Nova  Scotia,  Honourable  J.  Walter  Jones,  Prince  Edward  Island; 
secretary,  L.  B.  Skinner.  (The  Province  of  Quebec  has  an  independent  Board 
which  co-operates  with  the  Canadian  Board  of  Geographical  Names  on  matters 
pertaining  to  that  province.) 

Canadian  Hydrographie  Service 

The  specific  activities  of  the  Service  include  detailed  charting  of  the  coastal 
and  inland  waters  of  Canada;  production  and  distribution  of  nautical  charts 
and  volumes  of  Pilots  and  Sailing  Directions;  investigation  of  tides  and  currents; 
and  issuing  of  standard  Tide  Tables  for  the  Dominion.  The  Service  also 
records  the  water-level  fluctuations  of  the  Great  Lakes-St.  Lawrence  Waterway 
and  disseminates  concise  information  pertaining  thereto.  Consultative  services 
covering  a  wide  field  of  marine  activities  are  rendered  to  shipping. 

At  the  close  of  the  war,  charting  facilities  were  at  low  ebb.  The  technical 
staff  had  been  reduced  to  a  mere  nucleus.  There  was  no  hydrographie  ship 
on  the  Canadian  Atlantic  seaboard.  Of  the  two  prewar  vessels  the  Cartier 
had  worn  out  in  naval  duty  and  the  Acadia  had  to  undergo  complete  refitting 
and  extensive  repairs.  The  established  long-term  charting  program  at  sea  had 
been  disrupted  by  emergency  requirements. 

In  addition  to  this  backlog  of  charting,  three  developm.ents  have  created 
other  demands  for  hydrographie  vv^ork,  namely  the  broad  scientific  development 
of  Canadian  Arctic  regions,  the  inclusion  of  Newfoundland  into  Confederation, 
and  the  increasing  activities  in  the  Mackenzie  River-Great  Slave  Lake  area. 

Toward  meeting  this  expanded  demand  the  Hydrographie  Service  effected 
technological  advances  in  hydrograpliic  operations  afioat  and  ashore,  enlisted 
additional  cartographic  staff,  and  acquired  new  ships  and  charting  equipment. 

The  Hydrographie  Fleet 

At  Midland,  Ontario,  the  new  hydrographie  ship  Cartier  was  launched 
to  replace  the  former  vessel  of  the  same  name.  Principal  dimensions  of  the 
ship  are:  length,  over  all,  1394  feet,  breadth  26  feet,  draught  12|  feet.  She  is 
powered  with  a  diesel  engine  and  develops  a  speed  of  about  12  I^:nots.  Fuel 
capacity  is  15,000  gallons  which  gives  her  a  cruising  radius  of  about  6,000  miles. 
A  main  feature  is  low  operating  cost.  The  vessel  is  fitted  with  the  latest 
scientific  instruments  for  navigation,  charting,  and  oceanographical  work. 
Accommodation  is  provided  for  a  complement  of  28  including  four  hydro- 
graphers.    The  ship  made  her  maiden  voyage  in  November. 
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Possession  of  a  well-balanced  hydrographie  fleet  is  now  in  sight.  The 
west  coast  establishment  includes  the  W.  J.  Stewart  and  the  Parry;  on  the 
Atlantic  are  the  Acadia  and  the  new  Cartier.  Charting  in  the  Great  Slave 
Lake-Mackenzie  River  district  is  done  by  the  modern  motor-launch  Rae. 
For  conducting  special  hydrographie  work  on  the  eastern  seaboard  and  in 
northern  waters  two  major  vessels,  ex-Algerine  minesweeper  class,  were  under 
conversion  at  the  close  of  the  year.  They  will  carry  several  stoutly  built 
echo-sounding  motorboats  for  use  in  charting  inshore  waters  and  for  shoal- 
examination  purposes.  During  the  year,  nine  vessels  of  various  classes  were 
completed.   Six  others  were  well  advanced  in  construction  or  conversion  stages. 

At  the  close  of  the  fiscal  year  the  British  Admiralty  announced  that,  in 
re-scheming  its  charts  of  the  British  Columbia  coast,  it  proposed  to  withdrav/ 
from  circulation  between  24  and  40  harbour  charts  and  to  rely  on  Canadian 
charts  should  the  need  arise.  Admiralty  policy  will  be  to  confine  its  own  chart 
coverage  of  Canadian  seaboards  to  general  coast-sheets  and  intermediate-scale 
charts,  and  to  depend  upon  the  Canadian  charting  authorities  to  survey  and 
supply  detailed  charts  of  harbours,  coastal  waterways,  and  inshore  waters. 
For  the  Pacific  coast  alone  this  decision  places  upon  the  Canadian  Hydrographie 
Service  increased  and  continuing  responsibilities. 

A  major  project  requiring  to  be  undertaken  is  the  hydrographie  survey 
of  the  exposed  seaboards  of  Newfoundland.  The  consummation  of  Union  has 
added  some  6,000  miles  to  the  coastline  of  Canada.  The  need  for  charting  of 
this  area  is  indicated  by  the  several  cautionary  notes  which  appear  on  existing 
charts  of  the  Atlantic  coast  of  the  Island.  There  is  even  greater  need  for 
charting  the  coastal  waters  of  Labrador.  Accurate  data  pertaining  to  tides  and 
currents  are  also  much  needed. 

Great  Lakes  Tourist  Trade 

The  most  important  demand  for  new  charting,  apart  from  naval  and 
merchant  marine  requirements,  came  from  the  waterborne  tourist  trade.  Partic- 
ularly in  demand  were  lai*ge-scale  charts  of  the  inner  waters  of  Georgian  Bay. 
The  locality  is  ideal  for  motor-cruising,  but  the  area  is  inadequately  charted 
for  present  day  purposes.  Survey  vessels,  equipment,  and  personnel  are  being 
acquired  to  fill  this  need.  To  meet  requirements  of  the  large  fleet  of  water- 
craft  which  use  the  Trent  Valley  Waterway,  a  set  of  charts  of  that  system 
was  nearing  completion  at  the  close  of  the  year.  The  existing  charts  of  the 
Lake  of  the  Woods,  and  of  the  Rideau  Lakes  Route  had  wide  sale  to  yachtsmen 
from  United  States  and  Canada. 

Pilots  and  Sailing  Directions 

The  standard  volumes  of  Pilots  and  Sailing  Directions,  like  the  charts,  must 
be  kept  up-to-date.  Official  supplements  to  the  original  volumes  ax'e  published 
from  time  to  time  as  sufficient  data  becomes  available.  Urgent  navigational 
items,  such  as  the  discovery  of  submerged  dangers,  are  advertised  in  the  Official 
Notices  to  Mariners  issued  by  the  Department  of  Transport. 

In  the  fiscal  year  under  review  new  editions  of  the  following  publications 
were  issued:  Great  Lakes  Pilot,  Vol.  I,  2nd  edition;  Great  Lakes  Pilot,  Vol.  II, 
6th  edition;  two  other  volumes  and  one  supplement  were  prepared  and  sent 
to  the  Printer.  A  library  of  latest  navigation  charts  and  volumes  of  Pilots  and 
Sailing  Directions  published  by  the  British  Admiralty  and  by  the  various  United 
States  authorities  is  maintained  as  part  of  a  ready-reference  service  for  provid- 
ing information  to  the  seagoing  public. 

The  Tidal  and  Current  Section  continued  to  supply  the  seafaring  trades 
with  information  pertaining  to  tides  and  tidal  streams  in  coastal  and  estuarial 
waters.     The  work  of  this  Section  covers  the  investigation  of  tidal  phenomena 
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on  the  Atlantic  and  Pacific  seaboards  as  well  as  in  Hudson  Bay,  Hudson  Strait, 
and  certain  Arctic  waters.  The  resultant  information  is  issued  in  tide  tables 
and  other  publications  which  give  accurate  predictions  for  the  times  and  heights 
of  tides,  and  the  time  of  turn  of  tidal  currents.  In  accordance  with  international 
agreement,  tidal  data  are  made  available  to  other  Hydrographie  offices  on  a 
reciprocal  basis. 

National  and  International  Co-operation 

Acknowledgment  is  made  of  the  co-operation  extended  by  other  Govern- 
ment and  shipping  interests  engaged  in  the  development  of  navigation.  Much 
useful  data  were  received  from  the  International  Hj^drographic  Bureau  at 
Monaco,  the  Hydrographie  Department  of  the  Admiralty,  the  United  States 
Hydrographie  Office,  the  United  States  Coast  and  Geodetic  Survey,  and  the 
United  States  Lake  Survey  Office. 

The  regular  supply  of  navigational  data  received  from  several  Canadian 
Government  Departments  was  augmented  to  include  information  on  Arctic 
waters. 

Marine  research  again  covered  a  wide  range  of  activities.  The  primary 
object  of  this  work  is  to  provide  answers  to  questions  submitted  by  the  sea- 
faring trades.  Within  this  category  are  such  matters  as  recommended  ship 
routes,  distances  between  transoceanic  ports,  magnetic  variation,  action  of  tidal 
currents,  and  comparative  sea  temperatures  in  connection  with  the  shipping 
of  perishable  products.  Mathematical  computations  for  triangulation,  geo- 
graphic positions,  true  bearings,  and  certain  chart  projections  for  wireless 
direction-finding  purposes,   are  also  performed. 

Oceanography 

The  membership  of  the  Canadian  Joint  Committee  on  Oceanography,  crea- 
ted in  1946,  was  expanded  to  include  the  Canadian  Hydrographie  Service  and 
plans  were  laid  for  co-operative  and  océanographie  surveys  around  the  Atlantic 
coasts.  The  Canadian  Joint  Committee  now  comprises  representatives  of  the 
Royal  Canadian  Navy,  the  Fisheries  Research  Board  of  Canada,  the  National 
Research  Council  and  the  Canadian  Hydrographie  Service.  On  the  British 
Columbia  coast  the  Canadian  hydrographers  prepared  the  ground  for  the 
Nodales  co-operative  oceanographical  project  by  a  special  rapid  charting  of 
the  area. 

Hydrography 

As  a  result  of  hydrographie  work  in  Canadian  coastal  and  inland  waters 
there  have  been  placed  on  the  charts  thousands  of  hitherto  unknown  shoals 
and  reefs. 

Regional  long-term  hydrographie  programs  are  established  in  accordance 
with  the  needs  of  mercantile  development  and  coastal  defence.  Seasonal  pro- 
jects are  undertaken  to  meet  navigational  requirements.  Some  hydrographie 
projects  cover  extensive  areas  of  coastal,  estuarial,  or  inland  waters;  others  are 
confined  to  the  large-scale  charting  of  harbours,  roadsteads,  or  anchorages. 
Frequently,  emergency  charting  is  concentrated  on  the  detailed  examination 
of  small  offshore  areas  suspected  of  dangerous  shoals.  In  charting,  where 
safety  of  shipping  is  the  predominating  factor,  operations  are  conducted  accord- 
ing to  precise  specifications. 

In  the  period  under  review,  nine  charting  units  were  detailed  for  work 
in  coastal  and  inland  waters.  In  no  one  year  were  hydrographie  projects  more 
widely  dispersed.   Following  is  a  summary  of  the  projects. 
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Atlantic  Coast  and  Inland  Waters 

Bay  of  Fundy 

This  unit  made  a  detailed  hydrographie  examination  of  the  waterfront  at 
H.M.C.  Dockyard,  Hahfax.  Equipped  with  the  echo-sounding  launches  Dawson 
and  Anderson  the  party  then  engaged  in  a  detailed  survey  of  Seal  Cove 
and  Long  Island  Bay  in  Grand  Manan  Island,  and  of  Friar  Roads  in  Passama- 
quoddy  Bay.  On  completion  of  the  latter  undertaking,  the  charting  of  Grand 
Manan  Island  was  resumed  and  extended  to  include  the  whole  of  that  Island 
with  the  surrounding  offshore  reef-infested  area.  Depths  in  Courtenay  Bay 
Channel,  Saint  John  Harbour,  were  examined. 

As  a  result  of  the  work,  large  scale  harbour  charts  of  Seal  Cove,  Long 
Island  Bay  and  Friar  Roads  will  be  made  available.  The  season's  work  included: 
boat  sounding,  450  linear  nautical  miles;  coastlining,  45  linear  nautical  miles; 
and  shoals  examined,  26. 

Gulf  of  St.  Lawrence 

While  the  C.G.S.  Acadia  was  being  fitted  out  and  equipped  with  radar, 
shoal  examinations  were  conducted  in  Northumberland  Strait,  and  a  large- 
scale  survey  was  made  of  the  entrance  to  Caribou  Harbour  Channel.  The 
latter  work  was  undertaken  at  the  request  of  the  Department  of  Public  Works. 
The  exposed  St.  Paul  Island  vicinity  was  charted  in  detail,  including  the  four 
principal  coves  of  the  island  which  were  surveyed  on  large  scale.  The  vessel 
then  proceeded  to  St.  Georges  Bay,  Nfld.,  where  hydrographie  operations  were 
carried  out  in  the  inner  part  of  that  bay,  including  St.  Georges  Harbour. 
Humber  Arm,  Nfld.,  eastward  of  Meer  Point  and  including  Corner  Brook,  was 
then  charted. 

As  a  result  of  the  operations  there  will  be  made  available  detailed  charts 
of  St.  Paul  Island,  St.  George's  Bay,  and  Humber  Arm.  In  compliance  with  a 
request  of  the  Nova  Scotia  Power  Commission  a  report  on  water-temperatures 
in  Pictou  Harbour  was  prepared.  The  season's  work  included:  ship  sounding, 
111  linear  nautical  miles;  boat  sounding,  648  linear  nautical  miles;  coastlining, 
84  linear  nautical  miles;  and  shoals  examined,  83. 

Northumberland  Strait 

This  unit,  with  the  use  of  the  hydrographie  motor-cruiser  Henry  Hudson 
and  a  smaller  launch,  did  a  large-scale  charting  of  Souris  Harbour  and 
approaches  and  started  on  the  coastal  survey  in  the  vicinity.  Souris  Harbour  is 
an  important  fishing  station,  a  convenient  harbour  of  refuge,  and  a  port  of  call 
for  the  steamer  running  from  Pictou  to  the  Magdalen  Islands.  Hitherto,  how- 
ever, Souris  Harbour  was  shown  only  on  the  small-scale  general  chart  of 
Northumberland  Strait  made  more  than  a  century  ago.  As  a  result  of  the 
season's  work  a  modern  chart  "Souris  Harbour  and  Approaches"  will  be  avail- 
able and  the  Sailing  Directions  covering  that  port  will  be  brought  up  to  date. 
The  season's  work  included:  boat  sounding,  419  linear  nautical  miles;  coast- 
lining, 19  linear  nautical  miles;  and  shoals  examined,  9. 

St.  Lawrence  River 

The  detailed  recharting  of  the  St.  Lawrence  River  was  completed  from 
Pointe  Citrouille  (below  Three  Rivers)  to  Montreal.  The  work  was  done  by 
a  small  unit  equipped  with  an  echo-sounding  launch.  The  party  marked  the 
channel  leading  into  Valleyfield  Harbour  for  buoy-laying  purposes.  It  then 
completed  the  charting  of  the  river  from  Lavaltrie  to  Longue  Pointe.  Rivière 
des  Prairies  was  sounded  to  the  foot  of  He  Jésus  and  for  navigational  purposes, 
current  velocities  and  directions  in  the  St.  Lawrence  River  were  determined  at 
depths  of  6,  18,  and  30  feet.  A  thorough  examination  was  made  in  connection 
with  a  ship-grounding  on  the  bank  extending  off  lie  aux  Coudres  in  the  lower 


90  Department  of  Mines  and  Resources 

St.  Lawrence.  As  a  resuit  of  the  season's  operations,  a  new  chart  "Lavaltrie 
to  Longue  Pointe"  will  be  made  available.  The  seasons  work  included:  boat 
sounding,  164  linear  nautical  miles;  coastlining,  21  linear  nautical  miles;  and 
shoals  examined,  10. 

C.   G.   S.   "Cartier^' 

While  this  vessel  was  under  conversion  from  a  minesweeper  hull  to  a 
hydrographie  ship  at  Midland,  Ontario,  a  small  party  equipped  with  a  motor- 
boat,  conducted  charting  operations  at  Depot  Harbour  and  vicinity.  Late  in 
the  season  the  Cartier  conducted  a  reconnaissance  survey  of  a  possible  new 
channel  into  Parry  Sound.  En  route  to  Pictou,  N.S.  an  official  inspection  of 
the  vessel  was  made  at  Prescott  by  the  Minister  of  Mines  and  Resources  and 
Departmental  officials.  At  Cape  Tormentine,  in  accordance  with  a  request 
from  the  Department  of  Transport,  a  new  ship-range  leading  to  the  nev/  ferry 
terminal  was  located.  The  season's  work  included:  boat  sounding,  151  linear 
nautical  miles;   and   shoals   examined,    13. 

Chesterfield  Inlet — Baker  Lake 

Navigation  in  this  inlet  in  the  northwest  part  of  Hudson  Bay  has  been 
handicapped  by  lack  of  charts.  Prior  to  this  Service  undertaking  a  regular 
charting  of  the  waterway,  a  hydrographer  conducted  a  brief  reconnaissance 
aboard  the  commercial  motor-vessel  Repina  Polaris  out  of  Churchill.  The 
inlet  pierces  the  land  for  a  distance  of  150  nautical  miles,  varies  in  width  from 
15  miles  in  the  lake  to  one-half  mile  at  the  narrows.  Depths,  obtained  en  route 
by  echo-sounding,  proved  that  the  hydrography  is  highly  irregular,  the  soundings 
varying  from  70  fathoms  near  the  entrance  to  less  than  2  fathoms  at  the  outlet 
of  Baker  Lake.  It  is  hoped  that  detailed  charting  may  reveal  depths  which  will 
permit  ships  of  greater  draught  to  navigate. 

Great  Slave  Lake 

With  the  development  of  the  Northwest  Territories,  the  inland  waterways  of 
this  region  have  assumed  major  importance.  To  meet  the  need  for  charts  a 
major  hydrographie  project  is  being  conducted  in  the  Great  Slave  Lake- 
Mackenzie  River  system. 

In  the  65-mile  stretch  of  open  water  from.  Slave  Point  to  Hardisty  Island, 
detailed  charting  operations  have  disclosed  the  existence  of  six  anchorages  or 
harbours  of  refuge.  Their  availability  permits  safe  navigation  in  weather  that 
otherwise  would  be  prohibitive. 

Charting  operations  were  conducted  in  the  area  from  Moraine  Point  to 
Gypsum  Point,  the  work  being  concentrated  principally  in  the  vicinity  of 
Hardisty  Island  off  the  western  entrance  point  to  the  North  Arm  of  the  lake. 

The  hydrographie  party  was  equipped  with  the  48-foot  motor-cruiser  Rae 
and  a  28-foot  launch,  both  installed  with  modern  echo-sounding  instruments. 

As  a  result  of  the  work  the  following  charts  will  be  published:  "Mirage 
Point  to  Hardisty  Island",  "Hardisty  Island  to  North  Head",  "North  Head  to 
Moraine  Point".  Large  additions  will  also  be  made  to  the  general  chart  of  the 
southern  part  of  the  lake.  The  season's  work  included:  boat  sounding,  2,005 
linear  statute  miles;  coastlining,  85  linear  statute  miles;  and  shoals  examined,  21. 

Pacific  Coast 

Charting  of  the  coast  and  coastal  waters  of  British  Columbia  is  directed 
from  the  District  Hydrographie  Office  at  Victoria,  which  office  serves  also  as  the 
main  distributing  centre  for  navigational  publications  pertaining  to  that  sea- 
board. Seasonal  charting  projects  are  undertaken  in  accordance  with  the  estab- 
lished program  of  systematic  charting,  priorities  being  allotted  to  meet  the  most 
urgent  requirements  of  naval  and  mercantile  shipping.  Charting  operations  in 
the  more  exposed  waters  are  conducted  by  the  Wm.  J.  Stewart.  A  smaller 
ship,  the  Parry,  is  used  for  surveying  the  inlets  and  protected  inshore  areas. 
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The  Wm.  J.  Stewart  cleared  from  Victoria  on  May  19  for  echo-sounding 
testing  and  regular  charting  duties  in  Nodales  Channel  vicinity.  On  completion 
of  the  latter  project  operations  wei'e  carried  on  in  the  Banks  Island  area,  in 
Smith  Inlet,  and  in  the  Queen  Charlotte  Sound  areas.  During  the  remainder  of 
the  season  minor  surveys  were  undertaken  in  Prince  Rupert  Harbour,  Nanoose 
Bay  and  Nanaimo  Harbour,  Genoa  Bay,  Sidney  Island,  and  Victoria  Harbour,  a 
more  extensive  project  being  the  resounding  of  the  offshore  approaches  to 
Esquimau  and  Victoria  Hai'bours  for  the  completion  of  a  new  large-scale  chart. 

The  season's  work  included:  ship  sounding,  1,080  linear  nautical  miles; 
boat  sounding,  2,312  linear  nautical  miles;  coastlining,  227  linear  nautical  miles; 
and    shoals    examined,     1,.S27. 

The  Parry  conducted  detailed  hydrographie  operations  in  Seechelt  Inlet, 
Tolmie  Channel,  Graham  Reach,  Fraser  Reach,  Hiekish  Narrows,  Sheep  Passage, 
and  Matheson  Channel.  The  season's  work  included:  ship  sounding,  91  linear 
nautical  miles;  boat  sounding,  656  linear  nautical  miles;  coastlining,  254  linear 
nautical  miles;  and  shoals  examined,  125. 

Tides  and  Currents 

The  Service  is  responsible  for  the  investigation  and  analysis  of  tides  and 
tidal  action,  and  for  the  compilation  of  the  resultant  data  for  the  use  of  mariners, 
fishermen,  engineers,  and  others  engaged  in  the  seafaring  trades.  The  informa- 
tion is  published  in  annual  official  tide-prediction  tables,  tidal  current  charts, 
comprehensive  tidal  references  on  standard  navigation  charts,  and  special 
publications  dealing  with  tidal  phenomena  on  various  parts  of  the  coast.  New 
information  for  the  refinement  or  extension  of  existing  data  is  continually 
studied  and  tabulated.  To  enable  this,  16  tidal  stations  are  maintained  in  con- 
stant operation  on  the  eastern  and  western  seaboards. 

Preparation  of  the  various  editions  of  the  Tide  Tables  for  1949  was  com- 
pleted, and  considerable  progress  was  made  on  the  manuscript  for  the  1950 
tables.  The  Tide  Tables  are  sold  through  the  Department  of  Public  Printing  and 
Stationery.  Large  quantities  are  acquired  by  the  Department  of  Fisheries  for 
distribution  to  fishermen  generally. 

Two  complete  editions  of  the  Tide  Tables  are  produced;  one  for  the  Atlantic 
Coast  and  one  for  the  Pacific  Coast  are  published  for  shipping  interests  generally. 
Six  abridged  pocket  editions  serve  the  needs  of  fishermen  and  others  locally: 
four  cover  the  east  coast  and  two  the  west  coast.  The  publications  are  classified 
as  follows. 

Atlantic  Coast  Tide  Tables 

"Tide  Tables  for  the  Atlantic  Coast  of  Canada",  complete  edition,  includes 
all  information  available  for  the  Atlantic  Coast,  including  Newfoundland  and 
Hudson  Bay.  Four  pocket  editions  for  local  use  are  also  issued.  These  are: 
Quebec  and  Father  Point;  Charlottetown,  Pictou  and  St.  Paul  Island;  Halifax  and 
Sydney;  Saint  John  and  Yarmouth.  Special  tide  tables  in  mimeograph  form 
were  prepared  for  Nelson,  Manitoba,  and  for  the  "Bore"  at  Moncton,  N.B. 

Pacific  Coast  Tide  Tables 

"Tide  Tables  for  the  Pacific  Coast  of  Canada",  complete  edition,  contains  all 
available  information  for  the  Pacific  Coast.  In  addition,  two  pocket  editions  for 
local  use  are  printed.  These  are:  Vancouver  and  Point  Atkinson,  and  Prince 
Rupert  and  Northern  British  Columbia.  The  1949  editions  contain  considerable 
new  data. 

Other  publications  dealing  with  tides  and  currents  are:  "Tables  of  the 
Direction  and  Velocity  of  the  Currents  in  the  Bay  of  Fundy  and  its  approaches"; 
"The  Currents  in  the  Gulf  of  St.  Lawrence";  "The  Currents  in  the  Entrance  to 
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the  St.  Lawrence";  "The  Currents  in  the  Estuary  of  the  St.  Lawrence,  Ste. 
Anne  des  Monts  to  Father  Point";  and  "Tidal  Current  Charts  for  the  hourly 
stages  of  the  tide,  Orleans  Island  to  Father  Point". 

Publications  not  bearing  specifically  on  navigation  are  "Tide  Levels  and 
Datum  Planes,  Atlantic  Coast";  "Tide  Levels  and  Datum  Planes,  Pacific  Coast"; 
"Temperatures  and  Densities";  "Tides  at  the  Head  of  the  Bay  of  Fundy";  and 
"Tides  and  Tidal  Streams". 

The  principal  tidal  stations  maintained  in  operation  are: 

Atlantic  Coast 

Quebec,  Chicoutimi,  Father  Point  and  Harrington,  P.Q.,  Charlottetown^ 
P.E.I. ;  Saint  John,  N.B.;  Halifax,  N.S.;  Churchill,  Manitoba. 

Pacific  Coast 

Vancouver,  Point  Atkinson,  Victoria,  Comox,  Alert  Bay,  Canoe  Pass, 
Clayoquot,  Prince  Rupert,  B.C. 

Special  Investigation  of  Tides  and  Tidal  Streams 

On  the  Pacific  Coast  a  current  survey  was  conducted  at  Active  Pass.  As  a 
result  of  this  work  the  1950  tide  tables  will  include  complete  current  tables  for 
this  important  passage.  The  fast  steamers  between  Vancouver  and  Victoria 
effect  a  savings  in  time  and  mileage  when  using  Active  Pass,  and  an  hour  by 
hour  knowledge  of  the  strong  tides  at  this  place  is  of  considerable  value. 

Information  Service 

Much  specialized  tidal  data,  including  tables  for  the  arrival  of  the  bore  on  the 
Petitcodiac  River  at  Moncton,  were  furnished  to  navigation  interests,  engineers, 
coast  industries,  municipalities,  and  Government  Departments. 

Precise  Water  Levels 

This  Section  is  responsible  for  recording,  tabulating,  and  co-ordinating  the 
water-level  fluctuations  of  the  Great  Lakes-St.  Lawrence  Waterway  from  Port 
Arthur  to  Quebec.  The  work  is  required  in  connection  with  lake  and  river-level 
control,  power  development,  municipal  engineering,  and  especially  for  naviga- 
tion. Results  of  the  investigation  are  also  used  for  the  establishment  of  official 
low- water  data  for  hydrographie  chart  use.  A  complete  system  of  continually 
operating,  self-registering  gauging  stations  is  maintained  on  the  Canadian  side 
of  the  International  Boundary,  and  the  results  can  be  readily  co-ordinated  with 
related  data  obtained  by  United  States  authorities.  A  preliminary  study  of  the 
water-levels  of  the  Great  Slave  Lake-Mackenzie  River  system  has  also  been 
underway  in  recent  years. 

Self-registering  gauges  were  maintained  at  48  stations  on  the  Great  Lakes, 
the  St.  Lawrence  River,  and  the  lower  Ottawa  River.  Recordings  were  made 
over  528  months.  Some  750,000  water-surface  elevations  were  reduced  and  com- 
piled into  comprehensive  statistical  tabulations.  Twelve  monthly,  five  annual, 
five  graphical,  and  six  general  data  bulletins  were  issued.  The  Canadian  Press 
Association  was  furnished  with  a  concise  synopsis  of  each  monthly  Water-level 
Bulletin  for  publication  in  marine  sections  of  newspapers  and  periodicals.  Close 
co-operation  was  continued  with,  and  extensive  data  supplied  to  engineering, 
construction,  power  and  marine  interests  of  Federal  and  Provincial  Government 
Services,  as  well  as  to  public  utilities  and  private  enterprises  active  on  the  many 
diversified  problems  pertaining  to  the  waterway. 

Chart  Construction  and  Reproduction 

The  work  of  this  Section  covers  the  various  processes  of  navigation-chart 
cartography  from  the  results  of  field  operations  to  the  printing  stage.  The  work 
is  divided  into  two  subdivisions,  namely,  chart  compilation,  and  chart  drafting. 
All  navigation  charts  must  be  corrected  to  the  date  of  issue  to  the  trade. 
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An  average  of  100  charts  were  continuously  in  various  stages  of  production. 

The  staff  situation  was  bettered  considerably  by  the  addition  of  several 
draughtsmen,  and  by  the  results  from  the  policy  of  student  training. 

Ninety-five  charts  and  other  nautical  publications  were  printed  as  follows: 
standard  charts,  first  editions  14;  revised  editions  34;  reprints  31.  Special  charts 
6,  index  maps  5;  tidal  diagram  forms  5. 

A  list  of  nautical  charts  published  during  the  fiscal  year  may  be  obtained  by 
mariners  or  interested  persons  on  application  to  the  Chief  Hydrographer,  Cana- 
dian Hydrographie  Service,  Department  of  Mines  and  Resources,  Ottawa. 

Chart  Distribution 

Canadian  Hydrographie  Service  publications  such  as  navigation  charts, 
volumes  of  Pilots  and  Sailing  Directions,  and  Tide  Tables,  are  sold  either  directly 
from  Hydrographie  Headquarters  at  Ottawa  and  Victoria,  or  through  other 
Government  and  commercial  chart-agencies  in  principal  coastal  and  inland 
ports.  Following  is  a  record  of  the  average  annual  distribution  of  standard  and 
special  navigation  charts  during  the  five  three-year  periods  since  1934: 

1934-36  1937-39  1940-42  1943-45  1946-48 

Standard  navigation  charts 10,782  17,044  31,905  51,450  46,708 

Special  plotting  sheets,  instruc- 
tional charts,  etc 0  0  9,014  45,644  182 

The  significant  fact  is  that  postwar  distribution  of  standard  navigation 
charts,  has  been  over  2^  times  that  of  the  corresponding  prewar  period. 

Hydrographie  publications  distributed  during  1948  were:  Catalogue  of 
Charts,  Sailing  Directions  and  Tidal  Information  with  Index  Maps,  1,601; 
Navigational  Charts,  45,163;  Pilots  and  Sailing  Directions,  809;  Supplements  to 
Pilots,  98;  Tide  Tables,  52,755;  Water-level  Bulletins,  and  Graphs,  exclusive  of 
those  distributed  through  Notices  to  Mariners,  10,933. 

Canadian  Hydrographie  charts  and  publications  are  reproduced  by  other 
Hydrographie  Offices  for  use  of  their  own  vessels.  The  total  world  circulation 
of  Canadian  charts  is,  therefore,  greatly  in  excess  of  the  above  figures. 

Geodetic  Survey  o£  Canada 

The  Geodetic  Survey  of  Canada  continued  its  basic  function  of  establishing 
horizontal  and  vertical  control  in  various  areas  across  Canada.  Substantial 
progress  was  made  towards  increasing  the  existing  framework  to  the  immediate 
north  of  the  settled  areas  and  in  extensions  therefrom.  The  expanded  program 
of  northern  development  will  require  more  maps  at  larger  scales  than  are  now 
available  and  for  this  a  corresponding  density  of  control  is  necessary. 

The  development  of  natural  resources  and  changing  economic  conditions 
have  required  work  of  a  special  nature  on  several  projects.  Triangulation  has 
been  extended  northward  to  within  50  miles  of  the  Labrador  iron  fields  and 
during  1949  it  is  expected  to  be  advanced  to  and  beyond  the  area,  providing  basic 
control  to  which  auxiliary  nets  may  be  attached  as  development  occurs.  The 
immediate  needs  for  the  South  Saskatchewan  River  Project  and  of  the  Red 
Deer  River  Project,  irrigation  schemes  under  the  Prairie  Farm  Rehabilitation 
Act,  were  attended  to  through  the  establishment  of  144  elevation  marks.  In  the 
Yukon  the  elevation  at  various  points  on  the  Lewes  River  and  at  Lake  Laberge 
were  determined  in  connection  with  a  study  of  waterpower  installations.  In  the 
Ottawa  area  near  Bryson,  Quebec,  reliable  level  data  was  obtained  for  the 
Quebec  Hydro-Electric  Commission  for  use  in  the  construction  of  a  dam  on 
Rocher  Fendu  channel  of  the  Ottawa  River. 
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The  application  of  electronic  devices  to  surveying  has  been  thoroughly 
studied,  and  at  present,  the  method  known  as  Shoran  is  being  tested  over  the 
geodetic  framework  in  Ontario  and  Quebec.  The  results  so  far  obtained  give 
every  indication  of  sufficient  accuracy  for  its  use  in  expanding  control  rapidly 
into  northern  areas. 

The  development  of  productive  oil  fields  in  the  West  has  increased  the 
demand  for  vertical  and  horizontal  control  data  on  the  part  of  geophysical  and 
oil  exploration  companies.  At  least  one  company  has  been  forced  to  adopt 
Shoran  methods  of  flight-control  in  its  efforts  to  have  maps  of  sufficiently  large 
scale  to  plot  the  results  of  its  ground  surveys. 

The  many  demands  for  control  data  were  met  by  distribution  of  publica- 
tions, by  revised  lists  of  data  in  blueprint  form,  and  by  typing.  With  an  increase 
of  data  the  only  efficient  way  of  satisfying  these  demands  is  through  publication, 
and  efforts  are  directed  towards  collecting  and  publishing  information  as  soon 
as  results  in  a  large  area  are  adjusted  to  the  main  framework  of  either 
triangulation  or  levelling. 

The  1948  field  operations  added  the  following  to  the  available  system 
of  control:  triangulation,  axial  length  400  miles,  107  stations;  levelling,  796 
miles,  391  bench  marks;  exploratory  astronomic  fixations,  44  stations;  Shoran, 
19  stations  prepared  for  antennae  sites  and  their  elevations  determined  by  baro- 
metric means.  The  elevations  of  four  large  lakes  in  intermediate  areas  were 
also  obtained. 

Shoran 

A  project  to  study  and  develop  the  application  of  Shoran  to  mapping  and 
control  in  Canada  was  undertaken  a  little  over  a  year  ago  under  the  auspices  of 
the  Associate  Committee  on  Survey  Research  of  the  National  Research  Council. 
The  Geodetic  Survey  worked  on  the  project  in  co-operation  with  the  Royal 
Canadian  Air  Force  and  the  National  Research  Council,  in  so  far  as  it  affected 
triangulation  control. 

In  the  development  of  northern  areas,  maps  of  larger  scale  than  those 
formerly  available  and  with  more  detail,  are  considered  essential.  Towards 
this  end  it  is  first  necessary  to  establish  rapidly  a  control  system  of  high 
accuracy  upon  which  aerial  surveys  may  be  based.  Visual  methods  of  triangu- 
lation are  too  slow  because  of  the  short  field  season  and  the  difficulties  of  trans- 
portation. Electronic  methods,  whereby  lines  up  to  500  miles  in  distance  may 
be  measured  to  a  fairly  high  degree  of  accuracy  are  now  available,  and  are 
being  investigated  and  proven  over  the  geodetic  framework  in  Ontario  and 
Quebec.  Results  to  date  indicate  that  the  equipment  at  present  in  use  has 
proven  to  be  satisfactory  and  capable  of  giving  a  sufficiently  high  degree  of 
accuracy  in  control  for  northern  mapping  operations,  and  that  the  positioning 
of  stations  secured  by  Shoran  is  definitely  of  much  superior  accuracy  to  that 
obtained  by  astronomic  fixation,  the  only  alternative  method  with  regard  to 
the  time  factor. 

In  contrast  with  visual  methods  where  length  of  lines  may  average  from  20 
to  40  miles,  the  selected  Shoran  system  of  triangulation  has  67  lines  to  be 
measured  electronically  of  which  the  shortest  is  80  miles  and  the  longest  310 
miles,  with  an  average  length  of  203  miles.  Control  may  be  established  over  a 
wide  area  in  relatively  short  time  by  this  method.  Wherever  a  greater  density 
of  control  is  needed,  this  may  be  affected  by  visual  methods  of  triangulation 
based  upon  two  Shoran  stations. 

Further  advantages  of  Shoran  control  arise  from  its  attachment  to  the 
existing  geodetic  framework,  so  that  all  stations  exist  on  a  common  basis,  and 
from  the  manner  in  which  two  stations  forming  a  base  may  be  used  to  deter- 
mine the  positions  of  a  plane  while  flying  a  photographic  mission. 
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One  party  was  employed  in  northern  and  central  areas  of  Manitoba  and 
Saskatchewan  in  the  selection,  preparation  and  monumenting  of  19  sites  as 
Shoran  ground  stations  in  anticipation  of  line-measurement  flights  in  1949. 

A  party  was  assigned  to  barometric  work  to  obtain  the  elevations  of  the 
sites  and  of  the  larger  lakes.  The  barometric  data  were  taken  four  times  a  day 
for  a  10-day  period  at  each  site,  and  were  reduced  by  the  Meteorological 
Service  in  Toronto,  as  corrections  from  the  world-weather  maps  for  the  exact 
times  of  observation  are  necessary. 

A  party  was  employed  on  exploratory  astronomic  fixation  of  the  monu- 
mented  sites,  this  type  of  information  being  necessary  for  aids  to  the  navigator 
and  to  the  ground  crews  in  setting  directional  antennae. 

Triangulation 

In  continuation  of  its  policy  of  providing  triangulation  networks  for  the 
systematic  mapping  and  development  of  Canada,  the  Geodetic  Survey  organized 
four  triangulation  parties  to  extend  its  operations  in  the  following  areas: 
between  the  International  Boundary  and.  the  51st  Parallel  of  latitude  in 
southern  Saskatchewan;  the  Sault  Ste.  Marie  area  of  Ontario;  the  Ashuanipi 
Lake  area  of  northern  Quebec  and  Labrador;  and  the  Alaska  Highway  area  in 
Yukon  and  northern  British  Columbia.  A  small  secondary  scheme  in  the 
Waterton  Lakes  area  of  southern  Alberta  was  also  undertaken  by  the  Sask- 
atchewan party  to  attach  to  the  geodetic  framework  the  Rocky  Mountain  net  of 
the  Topographical  Survey  in  that  area.  In  addition  to  these  four  main  parties, 
one  officer  conducted  an  aerial  reconnaissance  of  the  area  north  from  Ashuanipi 
Lake  to  Fort  Chimo  in  northern  Quebec  and  also  reconnoitered  for  a  base  line 
site  to  control  the  primary  net  north  of  Sault  Ste.  Marie. 

Considering  the  trend  of  future  development  in  Canada,  particularly  in 
northern  Canada,  there  are  several  additional  areas  where  it  would  be  desirable 
to  inaugurate  new  networks,  or  to  extend  existing  triangulation,  as  soon  as  it  is 
possible  to  recruit  and  train  personnel  to  supervise  and  carry  out  the  field  work 
involved. 

Accounts  of  the  field  program  follow. 

Yukon  and  Northern  British  Columbia 

Along  the  Alaska  Highway  a  primary  net  was  projected  as  an  extension  of 
the  United  States  Coast  and  Geodetic  Survey  Yukon-Alaska  triangulation 
from  the  vicinity  of  Whitehorse.  Its  immediate  function  is  to  provide  control  for 
mapping  along  the  British  Columbia-Yukon  boundary  and  the  area  adjacent 
to  the  Alaska  Highway.  Eventually  this  net  will  be  extended  to  effect  a  junc- 
tion with  the  primary  net  in  the  vicinity  of  Edmonton.  Operations  in  this  area 
were  under  the  direction  of  F.  P.  Steers. 

During  the  past  several  seasons  climatic  conditions  during  June,  July,  and 
August  have  been  generally  unfavourable  for  primary  triangulation  in  the  area 
between  Whitehorse  and  the  Cassiar  Mountains,  resulting  in  less  progi'ess  than 
the  average  for  other  localities.  In  an  attempt  to  increase  the  progress  and  as 
an  experiment  to  determine  the  utility  of  helicopters  for  triangulation  and 
Shoran  operations  in  mountainous  and  other  difficult  areas,  arrangements  were 
made  to  supply  a  helicopter  to  assist  this  party.  It  was  the  first  trial  of  this 
type  of  aircraft  on  Geodetic  Survey  work  in  Canada. 

Although  the  results  of  one  season's  trial  are  insufficient  to  form  an  accurate 
opinion,  it  is  felt  that  in  its  present  stage  of  development  the  type  of  helicopter 
used  cannot  be  considered  economical  for  similar  work  elsewhere. 

Eleven  new  stations  were  selected,  12  stations  were  prepared,  and  observa- 
tions were  completed  at  12  stations.  Three  stations  were  re-occupied  to  improve 
the  accuracy. 
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The  helicopter  was  used  210  flight  hours  on  10  flights  for  reconnaissance 
and  on  78  flights  for  the  transport  of  men  and  equipment  to  and  from  stations 
difficult  to  reach  on  foot. 

Saskatchewan 

J.  H.  Kihl  conducted  primary  triangulation  operations  in  Saskatchewan  and 
secondary  work  in  southern  Alberta.  The  work  commenced  from  two  stations 
established  in  1929  about  30  miles  south  of  Wa trous,  Saskatchewan,  and 
directed  toward  forming  a  junction  with  the  network  along  the  International 
Boundary.  Two  stations  in  the  International  Boundary  net  were  occupied  and 
observed,  thus  completing  approximately  125  miles  and  closing  the  1,200-mile 
loop  of  triangulation.  This  125-mile  gap  in  the  loop  covering  portions  of  the 
Provinces  of  Alberta  and  Saskatchewan  and  including  250  miles  of  triangulation 
along  the  International  Boundary  has  existed  since  1929.  Its  successful  com- 
pletion will  make  possible  completion  of  the  computation  and  adjustment  of 
the  loop  and  fix  the  positions  of  these  stations  on  the  1927  North  American 
Datum. 

In  addition  to  the  five  stations  of  the  secondary  network  in  the  Waterton 
Lakes  area,  this  party  completed  observing  at  19  stations  of  the  primary  net  and 
construction  of  seven  towers  averaging  about  20  feet  in  height.  The  party  also 
built  two  reference  monuments,  one  new  station  monument,  and  made  connec- 
tions from  11  of  the  triangulation  stations  to  D.L.S.  section  corners  . 

Ontario 

Triangulation  control  near  Portage  du  Fort,  Quebec,  was  extended  to  the 
immediate  vicinity  of  the  Ottawa  River  to  aid  surveys  in  connection  with 
development  by  the  Ontario  and  Quebec  Power  Commissions. 

Work  in  the  area  north  of  Sault  Ste.  Marie  was  continued  by  two  inde- 
pendent parties.  K.  C.  Dennis  was  in  charge  of  the  reconnaissance  and  station 
preparation,  and  L.  G.  Bangs  supervised  the  work  of  the  observing  parties. 
Work  in  this  area  is  the  continuation  of  the  primary  network  that  now  extends 
over  the  settled  portions  of  eastern  Canada.  At  the  end  of  the  season  the  work 
had  reached  a  point  approximately  opposite  Michipicoten  Island,  and  it  is 
intended  that  this  network  will  eventually  effect  a  junction  with  the  triangula- 
tion along  the  49th  parallel  in  southeastern  Manitoba.  The  immediate  objective 
is  intended  to  provide  control  for  the  aerial  mapping  program  of  the  Ontario 
Department  of  Lands  and  Forests,  now  under  way. 

Both  parties  were  handicapped  by  smoke  from  the  Mississauga  and 
Chapleau  forest  fires.  An  unfortunate  accident  resulted  in  the  death,  by 
drowning,   of  Edward  Armstrong  of  City  View,   Ontario. 

Nine  new  stations  were  selected,  10  stations  were  prepared  for  observing, 
and  observing  was  completed  at  13  stations.  In  addition  a  four-mile  base  line 
was  located  and  opened  for  posting  and  measurement  in  1949. 

Northern  Quebec  and  Labrador 

The  work,  in  charge  of  J.  V.  Thompson,  consisted  in  the  extension  of  a 
secondary  network,  which  was  commenced  in  1945  from  the  primary  network 
along  the  Gulf  of  St.  Lawrence,  to  provide  control  for  a  possible  survey  of  the 
Quebec-Labrador  boundary  and  for  surveys  connected  with  the  development 
of  the  highly  mineralized  area  in  central  Ungava.  During  1947,  the  work  was 
carried  to  the  southerly  end  of  Ashuanipi  Lake,  and  during  1948  the  network 
was  extended  for  approximately  125  miles  to  the  54th  parallel  of  latitude.  It 
is  planned  to  extend  this  network  as  far  as  Fort  Chimo  following  the  Swampy 
Bay,  Kaniapiskau,  and  Koksoak  Rivers. 
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The  earlier  opening  of  Ashuanipi  Lake  made  is  possible  to  accomplish  a 
considerable  amount  of  work  in  locating  and  clearing  a  2  •  5-mile  base  which 
was  later  posted  and  measured,  and  the  construction  of  several  towers  and 
targets  in  this  area  before  the  ice  moved  out  of  the  main  part  of  the  lake  and 
rivers  to  the  north. 

In  maintaining  communication  with  the  base  of  supply  at  Seven  Islands 
and  between  the  various  sub-parties,  the  Geodetic  Survey  is  indebted  to 
Labrador  Mining  and  Exploration  Company  Limited  for  permission  to  use  the 
radio  facilities  at  Ashuanipi  and  Knob  Lakes  in  conjunction  with  the  portable 
P.F.I,  transceivers  carried  by  the  parties. 

Twenty-three  new  stations  were  selected  and  prepared  including  the 
construction  of  six  towers  averaging  27  feet  in  height.  Observations  were 
completed  at  22  stations. 

Triangulation  Adjustments 

Steady  progress  was  made  with  the  final  loop-closure  adjustments  and 
computations  of  the  arcs  of  triangulation  comprised  in  the  Alberta-British 
Columbia  1,646-mile  loop.  The  consecutive  sections  of  the  loop,  extending 
from  the  Sweetgrass  Hills  near  the  International  Boundary,  northerly  through 
Calgary  to  Edmonton,  and  then  westerly  through  Jasper  to  the  Williams 
Lake  area,  were  completed,  as  was  another  short  section  extending  from  the 
Vancouver  area  northeast  to  Kamloops. 

A  preliminary  adjustment  was  made  of  a  second-order  net  extending  south 
from  the  Saskatoon  area,  through  Regina,  to  the  International  Boundary,  and 
which  forms  part  of  the  1,200-mile  Alberta-Saskatchewan  loop.  From  the 
adjustment  of  this  net,  the  closure  in  position  at  Fife  Lake  geodetic  station  near 
the  49th  parallel  was  0-150  in  latitude  and  0-768  in  longitude,  a  hypotenuse 
distance  of  53-4  feet.  The  sections  of  the  loop  extending  from  Edmonton  to 
Saskatoon,  and  from  Saskatoon  south  to  the  International  Boundary  will  be  made 
to  absorb  the  entire  closure.  The  ratio  of  closure  to  total  axial  length  of  these 
sections  (568  miles)  is  1/56,000. 

At  the  request  of  the  Commission  of  Government  of  Newfoundland,  a  loop- 
closure  adjustment  of  a  second-order  net  of  triangulation  in  the  Notre  Dame 
Peninsula  was  almost  completed.  Supplementary  triangulation  comprising 
lighthouses  in  the  same  area  awaits  attention. 

The  Topographical  Survey  second-order  net  in  the  Quebec  Dyke  Lake  iron- 
ore  area  has  been  adjusted  and  computed  upon  a  local  astronomical  datum.  It 
is  expected  that  this  net  will  be  connected  in  1949  to  the  geodetic  arc  being 
extended  from  Seven  Islands,  Quebec,  north  to  Ungava  Bay. 

Preliminary  computations  were  made  on  the  Yukon  primary,  the  Sault  Ste. 
Marie-Lake  Superior  primary  and  the  Moisie  River  secondary  nets.  Final 
adjustment  awaits  establishment  of  controls  in  length  and  azimuth. 

Elevations  of  the  triangulation  stations  in  the  Lac  Seul  net,  the  Williams 
Lake-Jasper  net,  and  the  Newfoundland  Notre  Dame  Peninsula  net  were  deter- 
mined from  the  adjustments  of  the  zenith  distance  observational  data.  Prelim- 
inary elevations  were  calculated  for  stations  in  the  Moisie  River  and  the  Sault 
Ste.  Marie-Lake  Superior  nets. 

The  precise  traverse  extending  from  Cochrane,  Ontario,  northward  along 
the  Timiskaming  and  Northern  Ontario  Railway  to  Coral  Rapids,  was  recom- 
puted on  the  1927  North  American  datum. 

A  study  of  the  shape  of  the  geoid  pertaining  to  Canada  has  been  com- 
menced, using  as  basic  data  the  observed  deflections  of  the  vertical  at  266 
triangulation  stations.  The  geoidal  contours  give  an  indication  of  those  areas 
that  are  relatively  high  in  density  and  thus  supply  a  lead  towards  further 
geophysical  investigations. 
42516—7 
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Supplementary  to  the  final  adjustment  of  arcs  of  triangulation  in  western 
Canada,  all  available  ties  to  section  corners  of  the  Dominion  Lands  Surveys 
System  were  computed  and  the  co-ordinates  of  these  corners  calculated  in  terms 
of  latitude  and  longitude. 

A  great  deal  of  geodetic  information  and  mathematical  data  were  compiled 
and  distributed  at  the  request  of  Federal  and  Provincial  Survey  Bureaus,  the 
United  States  Lake  Survey,  the  Ontario  Hydro-Electric  Commission,  geophysical 
oil  exploration  companies,  aerial  photographic  survey  companies,  private 
engineers,  geologists  and  surveyors. 

Levelling 

Three  double  unit  parties  were  in  the  field,  one  in  Ontario  and  Quebec,  one 
in  Saskatchewan  and  Alberta,  and  one  in  British  Columbia  and  Yukon. 

Seven  hundred  and  seventy  miles  of  precise  levelling  and  26  miles  of 
secondary  levelling  were  added  to  the  Canadian  level  system,  and  391  new 
bench  marks  were  established. 

Ontario 

At  the  request  of  the  Department  of  Transport  a  party  in  charge  of 
D.  McMillan  ran  a  line  of  precise  levels  along  the  Rideau  River  from  Ottawa  to 
Smiths  Falls,  and  along  provincial  highway  No.  15,  from  Smiths  Falls  to 
Kingston.  The  line  was  planned  to  follow,  as  closely  as  practicable,  the 
course  of  the  Rideau  canal.  The  masonry  of  locks  and  the  stonework  of 
lock  masters'  dwellings  afforded  convenient  and  enduring  structure  on  which 
to  place  bench  marks  where  they  are  most  accessible  to  the  canal  engineers. 
From  the  main  route,  branch  lines  were  run  to  numerous  lakes  and  dam  sites 
in  the  Rideau  chain,  and  permanent  bench  marks  were  placed  to  provide  control 
levels  for  future  investigations  and  developments  in  that  locality.  One  hundred 
and  twenty-nine  bench  marks  were  established,  30  of  which  are  in  solid  rock. 

Quebec 

On  completion  of  the  Rideau  canal  levelling,  the  same  party  moved  to 
Mont  Laurier  to  extend  a  line  of  precise  levels  along  the  Mont  Laurier- 
Senneterre  highway  to  form  a  junction  with  line  No.  100  at  Senneterre  and 
line  No.  140  at  Noranda.  When  completed,  this  line  will  provide  basic  levels 
in  the  areas  adjacent  to  hydro  reservoirs  at  the  head  waters  of  the  Gatineau  and 
Ottawa  Rivers.  It  will  also  provide  level  data  for  geological  investigations  in 
that  district.  By  the  close  of  the  season  levels  had  been  extended  to  about 
70  miles  northwest  of  Mont  Laurier,  and  36  new  bench  marks  had  been 
established. 

Ottawa  River  and  Quebec  Bridge 

Two  levelling  programs  of  a  special  nature  were  carried  out  towards  the 
end  of  the  season. 

The  first,  some  three  weeks  of  precise  levelling  on  the  Ottawa  River  was 
undertaken  at  the  request  of  the  Quebec  Hydro-Electric  Commission,  the 
purpose  being  to  supply  reliable  level  data  for  the  construction  of  a  storage  dam 
on  Rocher  Fendu  channel  situated  between  Calumet  Island  and  the  Ontario 
shore  of  the  Ottawa  River. 

The  second  was  a  smaller  undertaking  for  the  Engineering  Department 
of  the  Canadian  National  Railways.  Major  improvements  were  projected  for 
the  Quebec  Bridge  and  precise  level  elevations  of  the  two  cantilever  support 
piers  were  supplied  through  connections  to  Geodetic  bench  marks  previously 
established  near  the  bridge. 

British  Columbia  and  Yukon 

A  party  in  charge  of  G.  S.  Raley  did  some  15  miles  of  levelling  on  the 
Hart  highway  between  Dawson  Creek  and  Prince  George.  It  then  extended 
levels  from  Dalton  Pass  to  Haines,  a  distance  of  104  miles.    This  line  terminates 
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upon  bench  marks  of  the  United  States  Coast  and  Geodetic  Survey,  which  are 
based  on  sea  level  as  indicated  by  gauge  readings  taken  in  Chilkoat  Inlet  over 
a  brief  period  only. 

The  party  then  did  the  precise  levelling  of  some  34  miles  over  the  Carcross 
cut-off  road  from  the  junction  with  the  Alaska  Highway  at  Jakes  Corner,  via 
Little  Teslin  Lake,  to  Carcross. 

Following  this  the  party  did  the  re-levelling  of  40  miles  along  the  Alaska 
Highway  from  Jakes  Corner  to  the  crossing  of  the  White  Pass  and  Yukon  Rail- 
way; and  later,  the  determination  of  the  elevation  of  the  water  of  the  Lewes 
River  at  a  number  of  points,  inclusive  of  a  25-mile  line  of  secondary  levels 
over  a  difficult  route  from  Takhini  to  Lake  Laberge.  Owing  to  the  urgency  of 
the  latter  task,  which  was  requested  by  the  Special  Projects  Branch  of  the 
Department,  it  was  necessary  to  limit  the  re-levelling  along  the  Highway  to  a 
single  line  only. 

A  total  of  181  miles  was  completed  and  70  new  bench  marks  were 
established. 

Saskatchewan  and  Alberta 

A  party  in  charge  of  L.  P.  Robertson  extended  the  Geodetic  levelling 
system  in  Saskatchewan  and  Alberta  to  meet  the  immediate  needs  of  the 
Prairie  Farm  Rehabilitation  Act  of  the  Department  of  Agriculture.  The 
main  purpose  of  this  levelling  was  to  provide  accurate  vertical  control  in 
districts  covered  by  two  proposed  irrigation  projects,  namely,  the  South  Sask- 
atchewan River  Project  and  the  Red  Deer  River  project. 

Levelling  in  Saskatchewan  consisted  of  a  precise  line  from  bench  marks  of 
line  Z,  at  Elbow,  to  connection  with  bench  marks  of  line  26,  at  Chaplin, 
including  a  branch  to  Riverhurst.  This  work  comprised  90  miles  of  levelling 
and  42  new  bench  marks. 

In  Alberta  three  precise  lines  were  run,  one  from  Cereal  to  Hanna  by  way 
of  Naco  and  Garden  Plain,  another  from  Coronation  to  Scotfield,  and  the  third 
from  Richdale  to  Patricia.  The  total  mileage  of  these  lines  was  231,  and  102 
new  bench  marks  were  established. 

Publications 

No.  51 Altitudes   in    Southern    British   Columbia. 

No.  23 Precise  and  Secondary  Levelling  in  Alberta. 

Total  Mileage  of  Levelling  in  the  Canadian  Net 


Province 

Precise 

Secondary 

Pub.  Works 

Total 

Prince  Edward  Island 

284 

779 

1,106 

4,065 

7,267 

2,963 

4,203 

3,839 

5,434 

1,023 

89 

6 

15 

284 

Nova  Scotia 

309 

403 

1,750 

2,012 

113 

1  088 

New  Brunswick 

1  509 

Quebec 

1,288 

1,324 

368 

5,098 

3,799 

52 

26 

7  103 

Ontario 

10,604 
3,444 

Manitoba 

Saskatchewan 

9,301 
7,638 
5,486 

All)erta 

British  Columbia 

Yukon  Territory 

1,048 

Minnesota,  U.S. A 

89 

Vermont 

6 

New  York  State 

15 

31,073 

11,955 

4,587 

47,615 
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1948 — Supplementary    Information 

Chief  of  Party  Mileage  Bench  Marks 

McMillan,  D 293  177 

Ralev,  G.  S 181  70 

Robertson,  L.  P 322  144 

796  391 

Mileage  by  Provinces 

Ontario 198 

Quebec 95 

Saskatchewan 91 

Alberta 231 

British  Columbia 15 

Yukon  Territory 166 


796 


Summary 

Precise  Levelling  Miles  B.M's. 

Prior  to  1948 30,304  10,994 

Levelling  in  1948 770  385 


31,074  11,379 


Secondary  Levelling 

Prior  to  1948 11,929  4,218 

1948 26  6 


11,955  4,224 


Public  Works 

Prior  to  1948 4 ,  587 

194S Nil 


Geodetic  Astronomy  and  Isostasy 

Field  work  was  carried  on  in  the  Yukon,  the  districts  of  Keewatin  and 
Franklin,  in  the  Northwest  Territories,  and  in  Quebec,  Ontario,  Manitoba,  Sas- 
katchewan and  British  Columbia.  Two  Laplace  stations  were  completed,  two 
base  lines  were  measured,  22  astronomic  control  points  for  aeronautical  charts 
were  established,  13  astronomic  stations  were  observed  for  the  Shoran  operations, 
three  astronomic  fixations  for  Loran  stations  were  made,  and  magnetic  data 
were  obtained  at  19  points.  Computation,  compilation  and  distribution  of  data 
relative  to  this  work  was  completed. 

Latitude  and  Longitude  Determinations 

Seven  parties  made  observations  for  the  establishment  of  astronomic  con- 
trol points.  One  headed  by  W.  D.  Forrester  located  13  points  for  the  Shoran 
operations  in  Manitoba  and  Saskatchewan.  Six  parties  headed  by  G.  A.  Cor- 
coran located  24  points  in  the  districts  of  Keewatin  and  Franklin. 

These  parties  took  magnetic  observations  at  19  stations  and  obtained  about 
600  descriptive  photographs  for  use  of  the  Geographical  Bureau.  Several  of 
the  northern  parties  collected  botanical,  bird  life,  tidal  and  archaeological  in- 
formation for  interested  Government  services. 

Laplace  Determination  and  Base  Lines 

W.  H.  Stilwell  determined  latitude,  longitude  and  azimuth  for  Laplace 
control  of  triangulation  near  Teslin  in  northern  British  Columbia,  and  at 
Ashuanipi  Lake  in  Labrador.  He  also  measured  a  base  line  at  each  of  these 
locations. 
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Legal  Surveys  Division 

The  Division  makes  legal  surveys  of  Dominion  and  other  lands  owned  or 
administered  by  the  Federal  Government;  prepares  and  maintains  aeronautical 
charts  and  flight  manuals;  prepares  electoral  maps;  and  maintains  a  central 
office  for  recording  and  indexing  survey  returns  and  plans,  and  a  central 
office  for  distributing  maps  and  aeronautical  charts. 

Ten  parties  were  engaged  in  legal  survey  field  work  in  Yukon  and  North- 
west Territories;  four  in  making  topographical  plans  of  the  Columbia  River 
Basin;  and  one  sub-dividing  Indian  lands  in  Ontario. 

In  the  development  of  a  method  of  obtaining  ground  profiles  by  radar 
altimeter  for  the  purpose  of  contouring  aeronautical  charts,  an  extended  pro- 
gram gave  satisfactory  results  over  an  area  of  about  80,000  square  miles. 

The  planimetry  of  an  area  of  about  274,000  square  miles  was  plotted  from 
tri-camera  and  vertical  photographs  for  inclusion  in  aeronautical  charts  and 
other  purposes. 

Preparation  of  293  Federal  electoral  district  maps,  including  Newfoundland, 
was   completed. 

Map  distribution  showed  an  increase  of  about  50  per  cent  over  the  previous 
fiscal  year  owing  largely  to  the  distribution  of  100,000  electoral  maps,  and  to 
the  increase  in  the  demand  for  maps  by  the  Armed  Ssrvices. 

Legal  Sur\'eys  Section 

Northwest  Territories 

Two  field  parties  extended  the  system  of  governing  surveys  adopted  in  1944 
as  control  for  such  cadastral  surveys  as  may  be  required  in  the  Northwest 
Territories.  They  surveyed  161  miles  of  line  in  accordance  with  the  provisions 
of  the  Dominion  Lands  Surveys  Act,  and  thus  completed  a  total  of  500  miles  of 
connected  control  survey,  chiefly  along  township  outlines,  between  Windy  Bay 
on  Great  Slave  Lake  and  a  point  about  90  miles  below  Fort  Wrigley  on 
Mackenzie  River.  The  westerly  branch  of  this  control  was  being  extended  to 
the  oil  field  at  Norman  Wells  and  the  easterly  branch  to  the  Yellowknife  gold 
mining  area. 

One  of  the  survey  parties  sub-divided  86  additional  lots  at  Hay  River 
Settlement  and  surveyed  a  school  site  at  Fort  Smith. 

Yukon 

One  field  party  established  control,  one  was  on  miscellaneous  legal  surveys 
and  the  third  surveyed  56  mineral  claims. 

The  control  consisted  of  two  lines  of  semi-precise  traverse,  the  first  of 
120  miles  along  the  Whitehorse-Dawson  road,  extending  northerly  from  a  point 
about  10  miles  south  of  Braeburn,  and  the  second  of  30  miles  along  the  White- 
horse-Carcross  road,  extending  southerly  from  the  Alaska  Highway. 

The  miscellaneous  work  comprised  surveys  at  Robinson  Station,  Ross  River, 
Tagish,  Whitehorse,  Mayo,  and  a  survey  of  the  Experimental  Agricultural  Sub- 
Station  operated  by  the  Dominion  Department  of  Agriculture  at  mile  1,019  on 
the  Alaska  Highway. 

The  survey  of  the  right-of-way  of  the  Galena  Hill  road  was  extended  for 
If  miles  for  control  purposes. 

The  sub-division  of  Teslin  Settlement  was  completed  and  cemetery  and 
school  sites  were  laid  out.  • 

British  Columbia 

The  east  boundary  of  Upper  Sumas  Indian  Reserve  was  re-established. 
A  site  for  a  residential  school  was  surveyed  in  Alert  Bay  Indian  Reserve. 
The  boundaries  of  Saughanault  Indian  Reserve  No.  28  were  r-etraced. 
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A  surrendered  portion  of  Hazleton  Indian  Reserve  No.  1,  and  an  addition 
to  this  reserve  were  sub-divided. 

Yukon-British  Columbia  Boundary  Survey 

Under  the  direction  of  the  British  Columbia-Yukon  Boundary  Commission, 
36  miles  of  the  60th  parallel  of  north  latitude  between  approximate  longitudes 
129°03'  and  130°05'  were  finally  determined  and  monumented.  This  work  is 
in  territory  adjacent  to  the  Alaska  Highway. 

Alberta 

A  retracement  survey  was  made  of  Lots  1  to  7,  comprising  the  Alberta 
portion  of  Fort  Smith  Settlement,  and  an  original  survey  was  made  of  a  power 
transmission  line  passing  through  these  lots. 

Lot  15  at  Fort  Fitzgerald  Settlement  was  sub-divided. 

At  Fort  MacMurray,  the  boundaries  of  Lots  8,  9,  10  and  11  were  retraced. 

The  east,  west,  and  south  boundaries  of  a  recent  addition  to  Elk  Island 
National  Park  were  retraced. 

Saskatcheican 

Twenty  thousand  four  hundred  and  eighty  acres  in  the  surrendered  portion 
of  Okemasis  and  Beardy  Indian  Reserve  were  sub-divided  into  sections  and 
quarter-sections  in  accordance  with  the  first  system  of  Dominion  Lands  surveys. 

Ontario-Manitoba  Boundary  Commission  Survey 

Orders  in  Council  relating  to  the  Ontario-Manitoba  Boundary  survey  were 
prepared  for  presentation  to  the  Ontario  and  Manitoba  Governments,  accepting 
the  line  as  surveyed  as  the  true  boundary. 

Ontario 

A  timber  lease  was  surveyed  in  the  surrendered  portion  of  Nipissing  Indian 
Reserve  No.  10. 

On  Factory  Island  in  the  estuary  of  Moose  River  on  James  Bay,  lots  were 
laid  out  for  church  and  hospital  sites,  and  the  boundaries  were  run  between 
Indian  reserve  land  and  land  owned  by  Hudson  Bay  Company. 

In  the  surrendered  portion  of  Saugeen  Indian  Reserve,  a  strip  of  land 
extending  5^  miles  along  the  shore  of  Lake  Huron  was  surveyed  and  sub-divided 
into  347  lots  to  be  leased  to  summer  residents.  Seven  miles  of  the  east  boundary 
of  the  reserve  were  retraced. 

The  west  limit  of  Lot  10,  concession  12,  Tehkummah  township  was  retraced. 

A  parcel  of  land  was  surveyed  for  leasing  purposes  on  Whitefish  Indian 
Reserve. 

On  Manitoulin  Indian  Reserve,  5,000  acres  were  sub-divided  into  farms. 
Roads  v/ere  laid  out  and  a  school  site  was  surveyed. 

Six  parcels  of  Ordnance  land  were  surveyed,  one  at  Queenston,  three  at 
Kingston  Mills,  one  at  Brewers  Mills,  and  one  at  Jones  Falls. 

At  Stoney  Creek,  a  survey  was  made  of  a  parcel  of  land  required  as  a 
historic  site.  , 

Preliminary  surveys  were  made  on  three  islands  in  the  St.  Lawrence  River 
belonging  to  St.  Regis  Indian  Reserve.  The  islands  are  to  be  sub-divided  into 
lots  for  lease  to  summer  residents. 

Quebec 

The  dividing  line  between  Pierre  ville  Indian  Reserve  and  Lot  911  was 
established.  • 

Aeronautical  Chart  Section 

This  Section  prepares  the  material  necessary  for  the  construction  of  all 
aeronautical  charts  required  for  civil  and  military  purposes  and  for  supplying 
supplementary   air   information. 
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Air  Photogramnietry 

16-Mile  National  Area  Plotted 

Topographic  Series  No.  Square  Miles 

13  8,400 

25  33,265 

26  19,500 

35  24,800 

36  5,546 

37  11,136 
42  8,300 

53  44,328 

54  27,037 

64  47,725 

65  32,979 
74  3,200 


Total  266,216 

Winnipeg  Airport  941 

Indian  Reserves  62 

Forestry  Maps  6,638 


Total  plotted  273,857 

Ten  operational  maps  were  compiled  for  trimetrogon  air  photography  to 
be  done  by  the  R.C.A.F.  in  1949.  These  complete  coverage  of  Canada  up  to 
latitude  74°30'  and  take  care  of  all  the  major  gaps  in  previous  photography. 

Air  Information  and  Canada  Air  Pilot 

Field  work  was  confined  to  the  revision  of  the  N.W.  quarter  of  the  Toronto- 
Ottawa  8-mile  aeronautical  chart  and  to  the  incidental  collection  of  data  of 
value  for  revision  of  the  four  included  2-mile  sheets  of  the  National  Topogra- 
phical Series,  namely,  Muskoka,  Sundridge,  Byng  Inlet,  and  Parry  Sound. 

Air  information  on  105  of  the  221  charts  which  comprise  the  8-mile  series 
is  now  shown  by  International  Civil  Aviation  Organization  symbols.  Canada  has 
accepted  responsibility  for  the  production  of  the  65  charts  of  the  1:1,000,000 
ICAO  series  which  cover  the  Dominion.  Two  of  these  are  printed  and  38  are 
in  various  stages  of  preparation. 

An  experimental  grid  navigation  chart  of  southeastern  Canada  was  prepared 
at  the  request  of  the  R.C.A.F.  to  enable  them  to  give,  in  the  more  accessible 
southerly  regions,  instruction  in  flying  essential  for  air  navigation  in  the  Arctic 
and  sub-Arctic  regions.  It  is  drawn  on  a  polar  stereographic  projection  at  a 
scale  of  30  nautical  miles  to  1  inch  along  the  50th  standard  parallel,  and  covers 
about  16°  in  latitude  and  17°  in  longitude.  The  principal  innovations  are  a 
series  of  straight  grid  lines  3  inches  apart  drawn  parallel  to  the  Greenwich 
meridian,  and  the  addition  of  "isogrivs"  (isogonals  referred  to  Greenwich  me- 
ridian). By  the  application  of  simple  mathematical  formulae  it  is  possible  to 
convert  the  true  course  to  the  grid  course  and  the  grid  course  to  the  magnetic 
course.  The  primary  purpose  of  grid  navigation  is  to  overcome  the  difficulties 
in  polar  and  sub-polar  air  navigation  resulting  from  congestion  of  the  isogonals 
due  to  their  convergence  at  the  North  Magnetic  Pole. 

At  the  request  of  the  R.C.A.F.,  the  30-nautical-mile  chart  of  the  Canadian 
Arctic  is  under  revision  on  the  basis  of  a  modified  Lambert  conformai  projection 
devised  by  an  officer  of  the  Geodetic  Survey.  This  is  generally  accepted  as 
being  the  best  chart  aid  to  polar  air  navigation. 

The  Canada  Air  Pilot  is  published  in  an  Eastern  and  Western  Volume  and 
comprises  an  edited  compilation  of  publications  issued  under  authority  of  the 
Department  of  Transport.  Amendments  in  stencil  form  are  issued  fortnightly 
to  subscribers.  During  the  year,  424  pages  were  revised  and  6  pages  concern- 
ing new  airfields  were  compiled.     Twenty-five  radio  facility  charts  were  revised 
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and  issued  with  amendment  lists.  It  is  the  intention  to  replace  th?  aerodrome 
pages  in  the  Canada  Air  Pilot  with  approach  and  landing  charts  in  all  cases 
where  instrument  landing  systems  are  installed.  They  will  conform  to  ICAO 
specifications.  An  approach  and  landing  chart  for  Dorval  airport  at  Montreal 
was  published. 

Further  progress  was  made  in  experimental  work  to  obtain  ground  profiles 
by  using  the  radar  altimeter  in  a  plane  in  level  flight.  A  more  ambitious 
program,  designated  "Operation  Radalt"  was  undertaken.  In  160  hours  of 
flying,  14,000  miles  of  ground  profiles  were  recorded  over  an  area  comprising 
the  major  portions  of  the  three  8-mile  sheets,  Toronto-Ottawa,  Upper  Ottawa 
River,  and  Hearst-Cochrane.  The  R.C.A.F.  and  the  National  Research  Council 
are  co-operating  in  this  work.  The  latter  developed  a  device  whereby  linear 
motions  of  a  sensitive  pressure  capsule  caused  by  deviations  from  constant 
pressure  altitude  are  converted  to  relative  electric  values  and  are  incorporated 
in  the  ground  profile  record,  thus  automatically  compensating  for  deviations 
caused  by  fluctuating  pressure  altitudes.  Tests  during  "Operation  Radalt"  indi- 
cate the  possibility  of  extensive  radar  levelling  with  only  a  few  control  elev- 
ations. 

Columbia  River  Basin  Project 

The  four  field  parties  on  this  project  ran  183  miles  of  traverse.  The  project 
will  be  covered  by  75  large  scale  map  sheets  of  which  11  have  been  published. 

Survey  Records  and  Electoral  Maps 
Electoral  Maps 

By  authority  of  the  Representation  Act,  1947.  a  new  set  of  electoral  maps 
was  prepared  consisting  of:  a  map  of  each  of  the  253  Dominion  electoral  dis- 
tricts; a  map  of  each  province  (two  sheets  for  Ontario);  a  map  of  the  10  cities, 
having  portions  in  more  than  one  electoral  district;  and  a  map  of  the  10  cities 
with  populations  of  over  30,000  that  are  wholly  within  an  electoral  district. 
For  the  convenience  of  political  organizations  and  Government  departments, 
the  set  was  put  up  in  five  volumes. 

On  instructions  from,  the  Chief  Electoral  Officer,  250  copies  were  prepared 
of  both  the  volumes  of  Ontario  and  Quebec  maps,  and  200  copies  of  each  of 
the  three  volumes  containing  maps  of  the  other  seven  provinces. 

As  required  by  the  Dominion  Elections  Act,  a  volume  of  key  maps  was 
prepared  and  900  copies  printed.  This  volume  is  comprised  of  maps  of  all 
constituencies  in  cities  which  form  part  of  more  than  one  electoral  district. 
It  will  be  used  by  Returning  Officers  in  ascertaining  the  electoral  district  in 
which  members  of  the  Defence  Forces  and  certain  war  veterans  are  entitled 
to  vote. 

A  set  of  nine  electoral  maps  of  Newfoundland  was  ready  for  release  when 
the  agreement  of  union  of  Newfoundland  with  Canada  was  ratified.  The  set 
consists  of  a  map  of  the  Province  showing  the  electoral  districts,  a  map  of  the 
city  of  St.  John's,  and  a  map  of  each  of  the  seven  electoral  districts. 

Map  Distribution  Section 

In  accordance  with  an  agreement  between  the  Dominion  and  Saskatchewan 
Governments,  66  record  books  of  Dominion  Lands  Surveys  affecting  Saskatche- 
wan were  transferred  to  that  Province. 

The  following  material  was  distributed;  National  Topographic  Series  maps, 
178,479:  National  Topographic  Series  maps  published  by  the  Army  Survey 
Establishment,  R.C.E.,  64,004;  aeronautical  charts,  88,882;  old  Geographic  series, 
5,114;  miscellaneous  maps,  152,815;  sectional  maps.  36.097;  forestry  maps,  1,508; 
electoral  district  maps,  101,702;  official  plans,  16,857;  publications,  4,955;  Canada 
Air  Pilot,  books,  191;  Canada  Air  Pilot,  amendments.  22,011;  and  Canada  Air 
Pilot,  .sheets,  8,672. 
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Board  of  Examiners  for  Dominion  Land  Surveyors 

The  Board  held  one  meeting,  the  regular  annual  meeting  called  for  by- 
Section  9  of  the  Dominion  Lands  Surveys  Act.  During  this  meeting,  examina- 
tions were  held  at  Ottawa,  Winnipeg,  Saskatoon,  Edmonton,  and  Vancouver. 
Eighteen  of  the  43  candidates  were  successful  in  the  preliminary  examination, 
five  of  the  six  candidates  were  successful  in  the  final  examination,  and  one 
candidate  was  successful  in  the  examination  for  Dominion  Topographical 
Surveyors.  Two  commissions  were  issued  to  candidates  who  had  passed  the 
final  examination  and  had  furnished  oaths  of  office  and  allegiance,  and  bond 
for  the  sum  of  $1,000,  as  required  by  Section  25  of  the  Dominion  Lands  Surveys 
Act.  Fifteen  certificates  of  preliminary  examination  were  issued  to  successful 
candidates  who  had  complied  with  the  requirements  of  the  Act.  One  certificate 
was  issued  to  the  candidate  v/ho  had  passed  the  examination  for  Dominion 
Topographical  Surveyors. 

Six  Dominion  standard  measures  of  length  were  issued  to  Dominion  and 
Provincial  land  surveyors. 

Map  Compilation  and  Reproduction  Division 

The  chief  function  of  the  Division  is  the  production  of  maps  and  charts  of 
a  wide  variety  in  type  and  scale,  to  cover  Canada.  This  involves  the  compila- 
tion, draughting,  and  reproduction  by  photo-lithograpliy  in  multi-colour  of 
maps  for  public  distribution.  There  is  also  a  service  to  Governm.ent  departments 
for  photographic  reproductions,  photostats,  and  black  line  and  blue  line 
printing. 

The  great  increase  in  demand  for  maps  shows  an  awakening  of  the 
public's  map  interest.  This  interest  has  been  more  strongly  stressed  in  the 
demand  for  those  maps  covering  the  summer  playgrounds  of  the  nation  and  is 
reflected  in  map  quantities  required  far  in  excess  of  former  estimates.  In  the 
case  of  some  maps,  five  times  the  pre-war  quantities  are  being  requested,  which 
means  more  frequent  revision  and  printing. 

Unmapped  areas  in  Canada's  northland  are  constantly  being  filled  in  as  the 
vast  program  of  aerial  photography  unfolds,  and  new  planimetry  becomes  avail- 
able. Railways,  roads,  and  bridges  are  being  constructed.  A  mine  is  opened 
and  a  new  townsite  is  laid  out  in  the  area.  A  dam  and  power-house  is  built, 
and  a  new  lake  is  created  with  an  electric  power  line  stretching  from  the  site 
to  the  nearest  city.  All  information  of  this  nature  along  with  the  most  recent 
maps  from  other  publishing  organizations  is  carefully  catalogued  and  filed  in 
the  comprehensive  map  library  maintained  by  the  Division. 

New  maps  were  produced  to  comply  with  a  wide  variety  of  demands.  The 
Redistribution  Act  of  1947  created  changes  in  the  boundaries  of  the  Electoral 
Districts  and  for  the  first  time  the  new  electoral  maps  were  issued  as  litho- 
graphic prints  in  two  colours  instead  of  the  former  blue  prints,  a  change  which 
has  evoked  much  favourable  com.ment.  To  investigate  the  possibility  of  a  more 
advantageous  use  of  the  water  of  the  Columbia  River  System,  field  pai'ties  from 
the  Legal  Surveys  Division  and  the  Dominion  Water  and  Power  Bureau  made 
detailed  topographic  survej^s  in  this  area.  This  marked  the  beginning  of  a  new 
series  of  large  scale  topographical  plans  which  was  put  into  pi-oduction  during 
the  year.  The  new  series  of  World  Aeronautical  Charts  on  the  scale  of 
1:1,000,000,  drawn  to  specifications  laid  down  by  the  International  Civil  Avia- 
tion Organization,  to  cover  all  of  Canada  also  went  into  production. 

Compilation  Section 

The  eight-mile  maps  of  the  National  Topographic  series  form  the  only  map 
series  completely  covering  Canada  at  the  same  scale.  The  revision  of  this 
group  is  geared  to  keep  pace  with  new  planimetry  from  aerial  photographs  and 
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usually  involves  redraughting  the  original  drawings.  Topography  from  this 
source  was  incorporated  in  the  revision  of  21  of  the  24  sheets  on  this  scale 
revised  during  the  year.  One  new  sheet  in  the  vicinity  of  Lake  Superior  was 
compiled  to  complete  the  series. 

For  the  large  scale  maps  of  the  National  Topographic  Series,  and  for  the 
Sectional  Map  Series,  the  preparation  of  a  new  plate  to  show  highways  and 
secondary  roads  and  an  overprint  plate  to  show  corrections  in  black,  such  as 
trails  and  place  names,  has  been  found  the  most  practical  miethod  of  revision. 
Corrections  to  the  remainder  of  the  plates  can  generally  be  done  directly  on 
the  zinc  plates  by  draughtsmen  of  the  Lithographic  Section.  Field  returns 
provided  the  basis  for  revision  by  this  method  of  nine,  one-  and  two-mile  maps 
of  the  National  Topographic  Series  in  southwestern  Quebec.  Ten  other  large 
scale  maps  of  the  National  Topographic  Series  and  three  Sectional  sheets  were 
revised  with  information  from  a  variety  of  sources. 

World  aeronautical  charts  provide  coverage  of  the  land  areas  of  the  world 
on  a  scale  of  1: 1,000,000.  Of  the  65  Canadian  sheets  required,  27  were  compiled 
and  10  were  in  hand. 

Compilation  was  completed  for  the  remainder  of  the  electoral  maps 
required  under  the  Redistribution  Act.  All  base  maps  are  printed  in  black, 
and  electoral  district  boundaries  are  shown  by  a  transparent  red  overprint,  an 
improvement  over  the  former  method  of  using  blue  prints. 

Air  navigation  in  Canada's  northern  regions  has  long  been  complicated 
by  the  wide  range  in  compass  declination.  To  provide  a  better  navigational 
chart,  the  R.C.A.F.  devised  a  method  of  grid  navigation,  which  makes  use  of 
plotted  "isogriv"  lines  to  obtain  corrected  compass  readings.  For  purposes  of 
training  in  the  use  of  this  method,  a  grid  navigation  plotting  chart  covering 
southeastern  Canada  was  compiled.  This  chart  is  on  a  polar  stereographic 
projection  on  a  scale  of  30  miles  to  an  inch.  Grid  lines  are  shown  in  red, 
spaced  three  inches  apart,  and  parallel  to  the  Greenwich  meridian.  Isogrivs 
are  plotted  in  broken  red  line  at  intervals  of  four  degrees. 

Thirteen  base  maps  covering  Canada  and  provinces  were  compiled  for 
a  new  Canada  Descriptive  Atlas  in  hand  with  the  Department.  With  each  base 
map,  two  plastic  overlays  were  prepared,  one  to  show  natural  resources,  and 
the  other  covering  French  translations  of  titles,  etc.  Other  miscellaneous  maps 
compiled  include  the  I'evision  of  a  map  showing  highways  through  National 
Parks  in  Alberta  and  British  Columbia,  the  revision  of  a  map  of  Canada  showing 
forest  classification,  for  Dominion  Forest  Service,  and  four  of  a  series  of  maps  of 
Canadian  provinces  for  the  Department  of  Veterans  Affairs. 

Investigation  and  compilation  of  names  was  completed  for  110  topographic 
maps  and  aeronautical  charts  and  32  hydrographie  charts.  In  excess  of  14,000 
names  were  checked,  tabulated  and  forwarded  to  the  Canadian  Board  on 
Geographic  Names  before  being  passed  to  the  Draughting  Section.  About  ten 
per  cent  of  these  were  name  changes  selected  in  co-operation  with  provincial 
authorities,  to  eliminate  hackneyed  and  unsuitable   designations. 

Summary 

Scale 
Standard  aeronautical  charts  8  mi. 

Prelim.  "  "  8 

National  Topographic  Series  4 

2 

1 
Sectional   maps  3 

World  aeronautical  charts  1:1,000,000  13 

Electoral  maps  —  67 

Columbia  River  Basin  series  —  2 

Miscellaneous  maps  —  27 


First 

Revised 

ditions 

Editions 

1 

8 

— 

16 

— 

4 

— 

8 

— 

4 

— 

3 
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Computing  Section 

Computations  for  azimuthal  equidistant  projections  of  the  world  requested 
by  the  Department  of  National  Defence  (Navy)  for  cliarts  with  poles  at 
Coverdale,  Gloucester,  Boundary  Bay,  and  Whitehorse  wei'e  completed. 

Draughting  Section 

Maps,  charts  and  diagrams  for  other  governmental  organizations  not  having 
draughting  facilities  were  drawn  and  prepared  in  this  Section  for  photographic 
reproduction. 

Statistics  of  new  or  revised  drawings  completed,  checked,  and  passed  to  the 
Photo-Mechanical  Section  for  reproduction  are: 


Scale 

No 

Standard    aeronautical    charts 

8  mi. 

4 

Preliminary           "                    " 

8    " 

11 

National  Topographic  series 

4    " 

5 

"                 "                 " 

2    " 

8 

j>                »                 » 

1    " 

2 

Sectional  maps 

3    " 

6 

World  aeronautical  charts 

1:1,000,000 

5 

Electoral  maps 

— 

92 

Columbia  River  Basin  maps 

i  mi. 

3 

Index  maps 

— 

7 

Descriptive  Atlas  of  Canada 

— 

13 

Miscellaneous  maps 

— 

28 

Photo-Mechanical  Section 

This  section  photographs  the  drawings  and  prepares  wet  plate  and  film 
negatives  from  which  photo-litho  plates  and  chemical  offsets  are  prepared  on 
metal  for  the  Lithographic  Section.  Charts  are  photographed  and  processed 
for  the  Canadian  Hydrographie  Service.  The  section  handles  an  increasing 
volume  of  photography,  processing,  and  print  work  for  other  governmental 
Departments.  During  the  fiscal  year  facilities  and  equipment  for  the  processing 
of  infra  red  plates  were  installed,  and  approximately  3,000  plates  exposed  by 
the  Topographical  Survey  were  indexed,  developed,  and  enlarged.  A  small 
developer  was  installed  to  provide  black  line  prints. 

All  phases  of  photo  printing  increased.  The  amount  of  vandyke  printing 
increased  by  127  per  cent,  blue  printing  by  23  per  cent,  and  photostat  work 
by  8  per  cent. 

Summary- 
Photo  Processing 

Wet  plate  negatives   826 

Film   negatives    1,954 

Photo-lithographic    plates     970 

Photography 

Infra  red  (plates  developed)     2,995 

Infra  red  (enlargements)     2,769 

Bromide  prints    473 

Velox    prints    3,078 

Photostat    (sheets)     15,733 

Contact  and  Blue  Printing 

Blue   printing   (square   feet)    259,379 

Vandyke   printing   (square   feet)    7,507 

Vandyke    prints     4,582 

OCE  prints   1,339 
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Lithographic  Section 

Netc  Maps 

Among  the  new  maps  printed,  special  mention  should  be  made  of  the  11 
large-scale  maps  of  the  Columbia  River  Basin  Series,  each  requiring  five  colours 
in  accurate  registration;  a  new  four-mile  map  of  the  National  Topographic 
Series  in  eight  colours,  designed  to  replace  the  Brandon  and  Manitoba  House 
Sectional  sheets;  the  first  published  sheet  of  the  Canadian  Series  of  the  World 
Aeronautical  Charts  in  seven  colours,  to  conform  with  I.C.A.O.  specifications; 
a  new  map  of  Manitoba  south  in  four  colours;  and  134  electoral  maps. 

Revision  Maps 

Extensive  plate  corrections  were  made  for  22  maps. 

Reprints 

Almost  half  of  the  reprint  work  concerned  eight-mile  sheets  for  use  as 
bases  for  aeronautical  charts.  Two  extensive  reprints  of  the  100-mile  map  of 
Canada  were  necessary.  Also  reprinted  were  six  four-mile  maps,  three  two- 
mile  maps  and  two  one-mile  maps  of  the  National  Topographic  Series,  and  seven 
three-mile  Sectional  sheets.  Among  the  miscellaneous  maps  reprinted  were  two 
sheets  of  the  old  Chief  Geographer's  Series,  the  eighty-mile  map  of  the  N.W.T. 
and  Yukon,  the  thirty-five-mile  map  of  Alberta,  the  six-mile  map  of  Great  Slave 
Lake,  and  25,000  copies  of  the  hundred-mile  Natural  Resources  Map  of  Canada. 

Proof  Copies 

A  total  of  1,531  proof  copies  for  276  maps  was  turned  out  by  the  proofing 
presses.  In  addition,  800  black  and  blue  line  impressions  were  pulled,  of  which 
132  blue  line  prints  were  mounted  on  metal  for  office  use. 

Summary  of  Printing 

A  total  of  874,655  maps  and  charts  were  printed.  The  number  of  printing 
impressions  required  to  produce  these  copies  in  the  requisite  number  of  colours 
was  3,379,175. 

Maps  and  charts  prepared  by  other  Divisions  and  printed  by  this  Section 
include  11  maps  showing  forest  classification  for  Dominion  Forest  Service,  103 
charts  for  Hydrographie  Survey,  and  28  radio  facilities  charts  for  the  Aero- 
nautical Chart  Section  of  Legal  Surveys. 

Overprints  showing  aeronautical  information  in  magenta  were  made  on  107 
maps  of  the  eight-mile  National  Topographic  Series  and  one  World  Aeronautical 
Chart. 

Details  of  Printing 

Maps  Total 

Published  Copies 

•     New  maps  printed 190  332,895 

Maps  revised 72  199,085 

Maps  reprinted 66  224,060 

Hydrographie  charts   103  112,255 

Miscellaneous    12  6,360 


Total    443  874,655 
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Dominion  Water  and  Power  Bureau 

The  primary  function  of  the  Bureau  is  the  acquisition,  analysis,  and 
publication  of  stream-flow  and  run-off  data  covering  the  whole  Dominion. 
These  basic  data  are  used  in  connection  with  power  development,  storage, 
irrigation,  drainage,  flood  warnings,  flood  control,  navigation,  domestic  water 
supply,  and  various  international  water  problems.  The  Bureau  is  the  central 
repository  for  hydrometric  and  water-power  information  acquired  from  all 
available  sources.  It  maintains  gauging  stations  and  makes  hydrometric  investi- 
gations in  all  provinces  in  accordance  with  co-operative  agreements  under  which 
the  provinces  contribute  funds  for  its  support.  It  administers  the  water-power 
regulations  on  Crown  lands  and  in  the  Yukon  and  Northwest  Territories, 
and  is  actively  concerned  with  international  waterway  problems.  Its  engineers 
serve  on  numerous  boards  and  engineering  comm.ittees  and  as  technical  advisers 
to  the  Department  of  External  Affairs  and  to  the  International  Joint  Commis- 
sion, in  which  work  special  investigations  and  studies  are  made  by  the  Bureau 
as  required. 

Close  co-operation  is  maintained  with  Federal,  Provincial,  and  municipal 
authorities  in  power  and  water-supply  problems.  Stream-flow  data  and  assist- 
ance in  hydraulic  matters  are  furnished  to  many  private  companies  which 
frequently  reciprocate  by  supplying  the  Bureau  with  gauge  records.  Close 
relations  exist  with  the  Water  Resources  Branch  of  the  United  States  Geological 
Survey  in  the  operation  of  international  gauging  stations  and  in  the  exchange 
of  stream-flow  data. 

During  the  year  under  review,  special  investigations  were  made  in  con- 
nection with  the  Columbia  River  surveys,  floods  in  British  Columbia  and  on 
the  Prairies,  problems  involving  prairie  rivers,  and  the  Snare  River  Power 
Project. 

Hydro-electric  development  throughout  the  Dominion  proceeded  actively. 
Installed  capacity  was  increased  by  440,095  horse-power  and  plants  under 
construction  will  have  an  ultimate  capacity  of  about  1,000,000  horse-power. 

Dominion  Hydrometric  Service 

To  facilitate  hydrometric  field  operations,  district  offices  are  maintained  in 
Vancouver,  Calgary,  Winnipeg,  Ottawa,  Montreal,  and  Halifax,  and  sub-offices 
at  Kamloops,  Nelson,  Whitehorse,  Keewatin,  North  Bay,  and  Niagara  Falls.  A 
current-meter  rating  station  is  operated  at  Calgary  for  the  calibration  and  repair 
of  meters  and  for  experimental  purposes,  its  services  being  available  to  other 
organizations. 

Stream  Gauging 

Field  operations  were  expanded  with  the  establishment  of  16  new  stream- 
gauging  stations  and  the  re-establishment  of  10  others.  More  than  1,000  stations 
were  maintained,  many  of  them  continuously  by  use  of  the  recording  gauges. 
More  than  3,400  stream-discharge  m^easurements  and  2,200  inspections  of 
gauging  stations  were  made.  During  the  open-water  season,  about  400  part- 
time  observers  are  employed  as  gauge  readers  directly  by  the  Bureau  and  of 
these  some  275  serve  throughout  the  year.  About  an  equal  number  are  sup- 
plied by  various  co-operating  agencies. 

In  British  Columbia,  250  gauging  stations  were  maintained  throughout  the 
year  and  about  400,  including  six  in  the  Yukon,  during  the  open-water  season. 
Additional  recording  gauges  and  metering  stations  were  established  on  the 
principal  tributaries  of  the  Kootenay  and  Columbia  Rivers  in  connection  with 
the  international  Columbia  Basin  studies.  Special  hydrometric  work  was 
occasioned  by  the  floods  in  May  and  June  and  by  the  co-operative  programs 
with  Federal  and  Provincial  agencies. 
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The  Calgary  office  maintains  200  stations,  six  of  which  are  in  the  Northwest 
Territories.  Investigations  I'eceiving  special  attention  included  power  and 
storage  in  the  upper  Bow  River  basin,  the  flow  of  international  streams  at  the 
border,  spring  floods,  and  ice  conditions  on  the  Bow  River  at  Calgary.  The 
current-meter  rating  station  was  in  operation  from  May  to  October,  and  76 
meters  were  rated  and  50  repaired. 

The  Winnipeg  office  maintained  119  stations  and  was  especially  concerned 
with  floods  in  Manitoba  and  Saskatchewan,  regulation  of  Lake  of  the  Woods, 
and  international  prairie  rivers. 

The  Ontario  district  office  maintains  144  gauging  stations.  It  co-operated 
closely  with  the  Hydro-Electric  Power  Commission  of  Ontario  and  the  Ontario 
Department  of  Planning  and  Development.  It  made  special  studies  on  the 
Thames,  Grand,  South  Nation,  and  Niagara  Rivers. 

The  Quebec  office  with  157  gauging  stations  co-operated  with  the  Quebec 
Streams  Commission  and  the  power-producing  organizations  in  the  Province. 
Special  work  included  the  rating  of  the  outflow  of  storage  reservoirs  and 
extending  hydrometric  operations  to  include  rivers  on  the  north  shore  of  the 
Gulf  of  St.  Lawi'ence. 

The  Halifax  office  operates  22  regular  stations  throughout  New  Brunswick 
and  Nova  Scotia.  It  co-operates  with  the  New  Brunswick  Electric  Power  Com- 
mission, the  Nova  Scotia  Power  Commission,  and  private  power  companies. 
Arrangements  were  being  completed  to  extend  the  territory  served  by  the 
Halifax  office  to  include  Newfoundland. 

Run-Off  Conditions  in  Canada 

Extreme  variations  were  experienced  in  some  areas  at  certain  seasons,  but 
total  run-off  was  slightly  above  normal,  the  average  for  23  rivers  across  the 
country  being  103  per  cent  of  the  long-term  mean. 

In  British  Columbia,  low  flows  in  April  1948,  were  followed  by  extreme 
floods  in  Maj^  and  June  which  caused  extensive  damage  in  the  Eraser  and 
Columbia  River  valleys.  River  flows  were  approximately  normal  during  sum- 
mer and  autumn  but  were  deficient  in  January  and  Eebruary,  causing  a 
temporary  power  shortage  in  Vancouver. 

In  Alberta  and  western  Saskatchewan,  run-off  was  much  above  normal  in 
April,  May,  and  June  and  nearly  normal  the  remainder  of  the  year. 

In  Manitoba  and  eastern  Saskatchewan  run-off  was  almost  twice  normal. 
Extreme  high  water  was  experienced  in  April  and  May  on  the  Souris,  Assini- 
boine.  Red  Rivers  and  their  tributaries  and  in  May  and  June  on  the 
Saskatchewan  River.  Later  months  were  close  to  normal  except  for  low  flows  in 
March. 

In  northwestern  Ontario,  total  run-off  was  slightly  sub-normal.  In  central 
Ontario,  the  year's  run-off  averaged  91  per  cent  of  the  long-term  mean  for  foiir 
typical  rivers.  In  September,  discharges  were  close  to  record  lows  for  that 
month. 

In  Quebec,  deficient  run-offs  predominated  over  most  of  the  Province  for 
most  of  the  year  and  were  critical  in  October,  especiallj'-  in  the  southern  part  of 
the  Province.  The  average  for  the  year  on  four  typical  rivers  was  77  per  cent 
of  normal. 

Over  most  of  the  Maritime  Provinces,  total  run-off  was  slightly  above 
normal. 
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Snow  Surveys 

Annual  snow  surveys  are  made  on  selected  typical  courses  in  certain 
important  drainage  basins  to  estimate  the  amount  of  spring  run-off  that  will 
result  from  the  accumulated  snow,  and  to  determine  the  water  content  of  the 
snow  cover.  The  date  of  each  survey  is  the  same  each  year  but  varies  with  the 
district. 

In  British  Columbia,  a  co-operative  program  is  carried  out  with  Provincial 
authorities,  the  Bureau  maintaining  seven  courses,  three  in  the  Coastal  area, 
and  four  in  the  upper  Columbia  basin.  Surveys  are  made  in  January,  February, 
and  March,  the  results  in   1948-49   showing  snow  in  excess  of  normal. 

The  Calgary  office  co-operates  with  the  United  States  Geological  Survey 
on  surveys  in  the  St.  Mary  River  basin  in  early  May  and  makes  an  independent 
survey  in  the  Bow  River  basin  in  late  March. 

In  the  Winnipeg  River  watershed,  the  Bureau  carries  out  six  surveys  which 
form  part  of  a  co-operative  program  with  the  United  States  Corps  of  Engineers 
and  the  Hydro-Electric  Power  Commission  of  Ontario.  These  surveys  in 
1948-49  showed  nearly  normal  amounts  of  snow.  Six  surveys  in  the  northern 
sector  of  central  Ontario  showed  slightly  below  normal  snow  cover. 

In  the  Maritimes,  three  regular  surveys  are  made  in  New  Brunswick  and 
others  in  Nova  Scotia  when  there  is  snow  to  measure. 

Glacier  Surveys 

Seven  glaciers  were  under  study  in  British  Columbia  and  five  in  Alberta. 
Further  recession  of  the  tongues  of  all  glaciers  was  reported,  averaging  124  feet 
in  the  Coast  Range,  60  feet  in  the  Selkirks,  and  116  feet  in  the  Rocky 
Mountain  Range.  In  the  Coast  Range,  two  observations  of  the  yearly  rate 
of  ice  flow  averaged  seven  feet,  and  the  average  rate  for  four  glaciers  in  the 
Rocky  Mountain  Range  was  50  feet.  The  observed  glacier  run-off  varied  from 
10  to  128  second-feet.  More  precise  records  will  be  available  for  the  typical 
Athabasca  Glacier  next  season  as  a  new  gauging  station,  equipped  with  a 
recording  gauge,  has  been  established  on  the  Sunwapta  River. 

Flood  Warning  Service 

As  the  observation  of  river  levels  is  a  continuous  function  of  the  Bureau, 
a  flood-warning  service  is  provided  as  required  on  certain  rivers  subject  to 
dangerous  flooding.  In  the  extreme  flood  conditions  on  the  Fraser  and  Colum- 
bia Rivers  in  May  and  June  1948,  a  particularly  valuable  service  was  rendered 
by  the  Vancouver  office  which  became  the  centre  of  all  information  with 
respect  to  river  levels  throughout  the  Province.  Excellent  co-operation  was 
received  from  all  interested  agencies  and  all  information  received  was  correlated 
with  recorded  gauge  heights  at  key  stations  to  forecast  river  rises.  A  similar 
service  was  given  in  Manitoba  by  the  Winnipeg  office  at  the  time  of  the  severe 
spring  floods  on  prairie  rivers. 

Regulation  of  Lake  of  the  Woods  and  Lac  Seul 

Under  the  authority  of  the  Lake  of  the  Woods  Control  Board,  the  regulation 
of  Lake  of  the  Woods  was  continued,  an  engineer  being  stationed  at  Keewatin. 
The  spring  run-off  of  the  watershed  was  above  normal  but  the  yearly  run-off 
was  only  85  per  cent  of  the  long-term  mean,  October  being  a  particularly  low 
month.  The  lake  level  rose  from  elevation  1,059-72  feet  on  April  1,  to  a 
peak  of  1,061-26  feet  on  May  7.  During  the  period  April  30  to  June  11,  the 
lake  level  was  above  1,061  feet  and  its  regulation  was  subject  to  the  approval 
of  the  International  Control  Board.  Wasting  of  water  was  begun  on  April  30 
and  was  continued  at  varying  rates  up  to  the  maximum  obtained  by  opening 
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all  gates  on  May  11.  The  gates  were  partly  closed  on  May  15  and  spilling  of 
lesser  proportions  was  continued  until  June  14  when  all  auxiliary  gates  were 
closed.  Subsequently  the  discharge  was  regulated,  principally  to  provide  for 
the  equitable  requirements  of  the  power  plants  at  the  lake  outlets  and  on  the 
Winnipeg  River.  By  March  31,  the  level  of  the  lake  was  drawn  down  to 
1,057-65  feet,  somewhat  below  usual  storage  levels. 

The  regulation  of  Lac  Seul,  under  tlie  supervision  of  the  Lake  of  the  Woods 
Control  Board,  was  carried  out  by  the  Hydro-Electric  Power  Commission  of 
Ontario.  The  total  run-off  for  the  watershed  averaged  82  per  cent  of  the 
long-term  mean.  The  spring  run-off  was  above  normal  but  September,  October, 
and  November  were  particularly  low  months.  The  lake  level,  at  elevation 
1,166-85  on  April  1,  rose  to  a  peak  of  1,171-83  by  August  21  and  was  drawn 
down  to  1,165-45  feet  by  March  31.  Water  was  spilled  up  to  a  maximum  rate 
of  10,500  second-feet  during  the  period  August  20  to  September  17  to  hold 
the  lake  within  storage  limits,  and  during  the  period  October  12  to  February  23 
at  rates  varying  up  to  4,500  second-feet  to  supplement  the  flow  of  the  Winnipeg 
River  in  Manitoba. 

The  Water-Power  Resources  of  Canada 

The  estimate  in  1948-49  shows  resources  of  40,124,000  h.p.  at  ordinary 
six-months  flow,  which  will  enable  an  economic  installation  of  about  52,000,- 
000  h.p.  On  the  basis  of  ordinary  minimum  flow,  the  estimate  is  25,723,000  h.p. 
New  hydraulic  installations  totalled  440,095  h.p.  bringing  the  installed  capacity 
of  all  water-power  plants  in  Canada  to  10,870,718  h.p.  of  which  central  electric 
stations  comprise  over  91  per  cent. 

Water  Resources  Monthly  Review 

The  Bureau  co-operates  with  the  United  States  Geological  Survey  by 
supplying  data  for  the  monthly  summary  of  general  stream-flow  conditions  in 
the  United  States  and  Canada,  issued  by  the  Survey.  The  flow  records  of  22 
typical  rivers  well-distributed  across  the  Dominion  are  computed  immediately 
at  the  end  of  each  month,  each  District  Office  providing  data  for  the  rivers  in 
its  territory.  These  data  are  transmitted  by  airmail  to  Washington  where  they 
are  combined  with  those  for  the  United  States.  The  information  in  bulletin 
form  is  made  available  promptly  to  the  general  public.  Semi-annual  and 
annual  summaries  also  are  issued. 

International  Waterway  Problems 

A  number  of  International  Engineering  Boards,  Committees,  and  Boards 
of  Control  have  been  set  up  from  time  to  time,  either  jointly  by  the  Govern- 
ments of  Canada  and  the  United  States,  or  by  the  International  Joint  Com- 
mission. During  the  year  the  Bureau  was  directly  concerned  with  many  of 
these  engineering  bodies  as  outlined  below. 

Columbia  River  Engineering  Board 

As  requested  by  the  International  Joint  Commission  under  the  reference 
of  March  9,  1944,  the  Canadian  Sections  of  the  International  Columbia  River 
Engineering  Board  and  Committee,  under  the  chairmanship  of  the  Controller, 
continued  studies  of  the  further  uses  of  the  water  resources  of  Columbia  River 
basin  in  Canada  and  consulted  with  similarly  functioning  United  States  bodies 
in  planning  the  most  advantageous  joint  utilization  of  these  resources.  The 
investigations  are  conducted  in  the  interests  of  irrigation,  water  power,  flood 
control,  reclamation,  navigation,  domestic  water  supply,  sanitation,  conservation 
of  fish  and  wild  life,  and  other  beneficial  purposes. 
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Osoyoos  Lake 

The  International  Control  Board,  of  which  a  Bureau  engineer  is  a  member, 
directed  the  completion  of  improvements  at  the  lake  outlet  to  increase  the 
discharge  capacity  of  the  Okanagan  River  and  to  minimize  fiooding.  The 
Board  continued  to  exercise  control  over  the  operation  of  the  Zosel  Dam  at 
Oroville,  Washington. 

Kootenay  Lake 

This  Board  continued  to  supervise  the  storage  and  flood  control  require- 
ments attached  to  the  Commission's  approval  of  the  operation  of  Corra  Linn 
Dam.  Action  was  taken  in  connection  with  applications  for  increased  storage 
on  the  lake  and  for  reclamation  on  Kootenay  Flats.  In  reference  to  storage, 
Bureau  officials  gave  evidence  before  the  Commission  at  hearing  held  at 
Bonners  Ferry,  Idaho,  and  at  Creston,  B.C.,  in  September. 

Waterton-Belly  Rivers  Engineering  Board 

This  Board  was  appointed  by  the  Commission  in  April  1948  to  advise  on 
the  apportionment,  between  Canada  and  the  United  States,  of  the  waters  of 
these  rivers  and  to  prepare  a  comprehensive  plan  covering  the  control,  con- 
servation, and  utilization  of  the  waters  to  the  mutual  advantage  of  both 
countries.     Two  members  of  the  Bureau  serve  on  the  Board. 

St.  Mary  and  Milk  Rivers  and  Sage  Creek 

Extensive  studies  concerned  with  the  division  for  irrigation  purposes  of 
the  waters  of  the  St.  Mary  and  Milk  Rivers  were  continued.  About  40  gauging 
stations  were  maintained. 

The  Sage  Creek  Engineering  Board  was  appointed  by  the  Commission 
during  the  fiscal  year  and  initiated  studies  on  the  allocation  of  the  creek  waters 
and  on  the  possibility  of  creating  storage  in  Canada. 

Souris-Red  Rivers  Engineering  Board 

As  appointed  by  the  Commission  in  April  1948,  two  of  the  three  Canadian 
members  of  the  International  Board  are  from  the  Bureau.  The  studies  are 
concerned  with  the  mutual  economic  utilization  of  the  water  resources  of  the 
Souris,  Red,  and  Roseau  Rivers.  Additional  hydrometric  investigations  were 
conducted  by  the  Bureau. 

Niagara  River 

The  Construction  Sub-Committee,  appointed  by  the  Canadian  Temporary 
Great  Lakes-St.  Lawrence  Basin  Committee  in  1942,  with  a  Bureau  engineer  as 
member,  submitted  its  final  report  covering  the  successful  construction  of  a 
submerged  weir  in  the  Niagara  River  and  the  accomplishment  of  the  required 
results.  During  December,  the  International  Niagara  Control  Board  was  con- 
cerned with  the  exchange  of  notes  between  the  Governments  of  Canada  and 
the  United  States  in  regard  to  a  temporary  increase  in  the  diversion  from  Lake 
Erie  by  the  Hydro-Electric  Power  Commission  of  Ontario. 

Water-level  and  discharge  studies  of  the  Niagara  River  were  continued 
by  the  Bureau. 

Passamaquoddy  Tidal  Po>\er  and  Other  Boards 

An  Engineering  Board,  with  the  Controller  as  Canadian  chairman,  was 
appointed  by  the  Commission  in  January  to  ascertain  the  costs  of  the  engineer- 
ing studies  necessary  to  determine  the  feasibility  of  the  international  Passa- 
maquoddy tidal  power  development. 

Other  International  Boards,  on  which  Bureau  officials  serve  include  those 
relating  to  Lake  of  the  Woods,  Rainy  Lake,  Prairie  Portage,  Lake  Superior, 
Massena,  Lake  Champlain,  Lake  Memphremagog,  and  the  St.  Croix  River. 
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Special  Boards  and  Projects 
Snare  River  Power  Project  and  St.  Lawrence  Waterway 

The  construction  by  the  Crown  of  an  8,350-h.p.  hydro-electric  develop- 
ment on  Snare  River,  Northwest  Territories,  was  completed  and  the  plant  was 
formally  opened  October  4.  During  construction,  the  Bureau  supplied  engineer- 
ing advice  and  service.  Run-off  conditions  were  above  normal  during  the 
summer,  the  reservoir  was  filled  to  capacity  in  October,  and  water  was  spilled 
during  November. 

The  1947  Board  of  Engineers,  Lachine  Section,  St.  Lawrence  Waterway, 
with  a  Bureau  engineer  as  secretary  submitted  its  final  report. 

Prairie  Provinces  Water  Board 

The  Controller  of  the  Bureau  acts  as  one  of  the  two  Dominion  representa- 
tives on  this  Board  which  was  organized  during  the  year  to  study  the  inter- 
provincial  waterway  problems  of  the  prairie  provinces.  Meetings  were  held  at 
Regina  in  November  and  February. 

Columbia  River  Surveys 

Much  of  the  extensive  field  investigation  in  the  Columbia  River  Basin, 
initiated  by  the  Canadian  Section  of  the  International  Columbia  River  Engineer- 
ing Board,  was  carried  out  directly  by  the  Vancouver  office  of  the  Bureau. 
Three  field  parties  made  reconnaissance  surveys  of  possible  storage  reservoirs 
on  the  upper  tributaries  of  the  Columbia  and  Kootenay  Rivers.  Drilling 
operations  in  connection  with  sub-surface  investigations  of  foundation  condi- 
tions at  seven  dam-site  locations  were  carried  out  by  the  Bureau,  in  part  by 
contract.  Additional  stream  gauging  stations  were  established,  recording 
gauges  were  installed,  and  wells  were  built  for  ground-water  studies. 

Dominion-Provincial  Board — Fraser  River  Basin 

Representing  parties  interested  in  the  development  and  improvement  of 
the  Fraser  River  and  tributaries,  this  Board  was  set  up  in  August,  the  District 
Chief  Engineer  at  Vancouver  being  a  member.  Extensive  investigations  are 
planned. 

Technical  Assistance  to  Federal  Agencies 
Indian  Affairs  Branch 

The  Vancouver  office  administered  all  the  water  rights  on  Indian  Reserve 
lands  in  British  Columbia  and  secured  the  required  licences  from  the  Provin- 
cial Government.  Much  engineering  work  was  done  by  the  western  district 
offices.  The  Vancouver  office  did  work  on  71  projects  covering  Reserves  in 
British  Columbia  and  Yukon.  Thirty  of  these  projects  were  water-supply 
problems  and  26,  irrigation.  The  Winnipeg  office  was  engaged  on  seven  build- 
ing repairs  and  construction  projects,  and  on  a  flood  and  erosion  survey  on  Lake 
Nipigon. 

Other  Agencies 

The  Public  Works  Department  was  assisted  in  the  major  hydraulic  prob- 
lems involved  in  the  development  and  maintenance  of  ship  channels  in  the 
Fraser  River.  Co-operative  programs  were  continued  with  the  Pacific  Biological 
Station,  Fisheries  Research  Board  of  Canada:  International  Pacific  Salmon 
Fisheries  Commission;  and  the  Dominion-Provincial  Fraser  River  Basin  Board. 
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Water  Power  Administration 

Power  Application  in  the  Yukon 

Yukon  Electrical  Company,  which  serves  Whitehorse  and  vicinity,  made 
application  for  the  development  of  a  power  site  on  Porter  Creek,  about  seven 
miles  northwest  of  Whitehorse.  The  proposed  development  would  have  an 
initial  capacity  of  400  h.p.  and  perhaps  ultimately  1,600  h.p.  It  involves 
diversion  of  water  from  Fish  Creek  and  storage  on  Fish  and  Louise  Lakes  which 
have  areas  of  about  3,600  and  150  acres  respectively  and  are  a  few  miles  south 
and  west  of  Whitehorse.  The  water  available  with  storage  is  estimated  at 
50  c.f.s.  and  the  plant  head  is  about  420  feet.  Following  an  inspection  by  the 
Bureau  the  issuance  of  an  interim  licence  was  recommended. 

Lake  Minnewanka — Cascade  Development 

A  final  licence  for  this  development  in  Banff  National  Park  by  Calgary 
Power  Limited  was  issued  May  14,  1947,  but  certain  phases  of  operation  come 
under  inspection  by  the  Bureau.  Final  clearing  of  the  flooded  areas  was  com- 
pleted during  the  fiscal  year.  Because  of  a  high  rate  of  discharge  by  the  Bow 
River  during  May  and  June,  Lake  Minnewanka  reached  upper  regulation  level 
early  in  August  and  some  water  was  wasted.  The  power  plant  operated  close 
to  capacity  during  autumn  and  winter  months  and  on  March  31,  remaining 
storage  was  close  to  normal. 

Ghost  Development — Bow  River  and  Yellowknife  River  Plant 

Under  the  terms  of  the  final  licence  for  this  development,  dated  May  14, 
1947,  one-half  the  annual  rental  is  paid  to  the  Dominion  Government,  through 
the  Bureau,  for  the  benefit  of  the  Indians  of  the  Stony  Band. 

The  plant  of  the  Consolidated  Mining  and  Smelting  Company  of  Canada, 
Limited,  on  the  Yellowknife  River,  Northwest  Territories,  operating  under 
Final  Licence  dated  December  24,  1942,  had  a  power  output  of  23.124,300  kw. 
hrs.  in  the  calendar  year  1948,  compared  with  24,560,500  kw.  hrs.  in  1947. 

Development  hy  Government  Agencies 

To  establish  beyond  question  the  authority  of  the  Minister,  with  the 
approval  of  the  Govei-nor  General  in  Council,  to  develop  water  powers  on 
lands  of  the  Dominion  in  the  right  of  the  Crown,  the  Dominion  Water  Power 
Act  was  am.ended  by  Chap.  14,  9-10  Geo.  VI  to  empower  the  Governor  General 
in  Council  to  authorize  the  construction,  maintenance,  and  operation  by  the 
Minister  of  any  undertaking  upon  lands  of  the  Dominion. 


Geographical  Bureau 


Since  its  establishment  on  June  5,  1947,  the  Bureau  has  concentrated  on 
compiling  data  on  northern  Canada.  A  great  deal  of  information  is  required 
by  Dominion  Government  authorities  who  administer  this  large  region,  look 
after  the  health  and  welfare  of  its  native  population,  and  are  charged  with 
undertaking  exploration  and  research  and  preserving  Canada's  sovereignty. 
All  those  whose  work  takes  them  into  the  far  north  are  approached  as  sources 
of  geographical  material.  All  data  collected  are  compiled  and  evaluated  by 
geographers  in  the  Bureau,  and  a  filing  system  has  been  organized. 

The  Bureau  has  also  built  up  facilities  for  wide  research.  It  gave  consid- 
erable attention  to  the  initiation  of  geographical  work  on  more  remote  parts 
of  the  country  and  made  plans  to  expand  geographical  work  to  foreign  areas 
of  importance  to  Canada.     This  work  will  primarily  benefit  the  Departments 
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of  External  Affairs,  Trade  and  Commerce,  and  National  Defence  and  will  also 
aid  private,  commercial,  and  mining  companies  with  offices  abroad,  and  trans- 
portation companies  which  liave  established  overseas  networks. 

Research 

Field  work  was  concentrated  in  northern  Canada  and  largely  consisted  of 
exploratory  work  in  virtually  unknown  parts  of  the  country.  Two  parties,  one 
operating  from  the  east  by  ship,  the  other  by  aircraft  from  the  west,  undertook 
what  is  probably  the  most  widely-operating  study  of  the  Canadian  Arctic 
Islands  since  the  trips  of  Stefansson  in  1911-17  and  of  Bernier  in  1907-10.  The 
eastern  party  was  on  board  the  United  States  Navy  icebreaker  which  carried 
out  the  United  States-Canadian  Joint  Weather  Stations  supply  mission.  The 
geographical  studies  supplemented  the  data  collected  on  this  cruise.  The  party 
made  landings  on  Baffin,  Devon,  Ellesmere,  and  Cornwallis  Islands.  The  western 
party  operated  in  conjunction  with  "Operation  Magnetic"  of  the  Dominion 
Observatory.  The  party  made  studies  v/here  the  magnetic  party  landed  on 
Banks,  Melville,  Bathurst,  and  Cornwallis  Islands.  Moving  picture  films  were 
taken  which  will  appear  in  the  documentary  film  Arctic  Notebook  to  be  produced 
by  the  National  Film  Board. 

Two  parties  operating  out  of  Port  Brabant  at  the  mouth  of  the  Mackenzie 
River,  sailed  on  the  Hudson  Bay  boat  and  Royal  Canadian  Mounted  Police  boat 
taking  annual  supplies  to  outposts  in  the  western  Arctic.  They  made  geogra- 
phical studies  along  the  routes  and  at  the  various  ports  of  call  of  the  boats, 
and  made  harbour  surveys  for  the  Dominion  Hydrographie  Service  at  each 
locality  visited. 

One  party,  operating  from  Baker  Lake,  northeast  of  Churchill,  Manitoba, 
made  a  detailed  traverse  and  intensive  geographical  study  of  both  sides  of  the 
Thelon  River.  Its  work  included  survey  and  mapping  of  topographical  features, 
water  depth  soundings,  and  the  investigation  of  the  native  population  and  of 
their  mode  of  living. 

An  entirely  French-speaking  party  consisting  of  a  geographer  from  the 
Bureau,  an  anthropologist,  a  botanist,  and  a  geologist,  operated  in  northernmost 
Quebec.  Its  work  included  geography,  geology,  anthropology,  botany,  and 
wildlife  studies  along  the  overland  route  from  Ungava  Bay  to  Hudson  Bay. 

In  February  and  March,  one  geographer  accompanied  a  United  States  naval 
expedition  to  Greenland  and  Iceland. 

A  booklet,  "An  Introduction  to  the  Geography  of  Newfoundland'  was 
issued  at  the  time  of  Newfoundland's  entry  into  Canada. 

The  text,  photographs,  and  maps  were  assembled  for  a  National  Film 
Board  filmstrip  on  the  Geographical  Regions  of  Canada  intended  for  use  in 
Canadian  schools. 

Information  was  assembled  for  preliminary  planning  of  an  Atlas  of  Canada. 
Cabinet  approval  was  given  for  this  interdepartmental  long  term  project.  The 
Geographical  Bureau  will  carry  out  the  details  of  plans  formulated  by  an 
interdepartmental  committee. 

Map  and  Photograph  Lihrary 

The  Bureau  is  building  up  a  well-catalogued  series  of  maps  of  Canada  and 
foreign  countries  adequate  for  the  needs  of  all  Government  departments.  A 
complete  set  of  all  Canadian  map  sheets  from  federal  and  provincial  sources  is 
being  collected  and  foreign  maps  are  being  obtained  by  exchange  and  purchase. 
Most  of  the  Canadian  maps  have  been  acquired  and  catalogued. 

A  photograph  library  is  being  established. 
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Library 

Organization  and  expansion  of  the  library  was  continued.  All  books, 
pamphlets,  and  reports  are  classified  under  a  specially  designed  geographical 
system  adapted  from  the  Boggs  and  Lewis  system  in  the  United  States. 

The  gift  of  a  large  number  of  atlases  on  the  history  of  Canada  is  of  special 
interest. 

Microfilm  rolls  of  the  Research  Catalogue  of  the  American  Geographical 
Society  are  a  guide  to  current  and  earlier  geographical  literature  and  may  be 
read  in  the  library's  microfilm  projector. 

Scientific  and  other  Meetings 

The  Bureau  was  represented  at  the  annual  meeting  of  the  American  Geolo- 
gical Society  in  October,  and  at  Wisconsin  in  December,  for  the  annual  meeting 
of  the  Association  of  American  Geographers. 

The  Lisbon,  Portugal,  meeting  of  the  International  Geographical  Union 
Congress,  originally  planned  for  1948  was  postponed  until  April  1949.  An 
exhibit  of  Canadian  maps  and  a  map,  photograph,  and  textual  exhibit  showing 
the  Geographical  Regions  of  Canada  was  prepared  and  sent  to  Lisbon  for  the 
Conference. 

National  Museum  of  Canada 

Considerable  progress  was  made  towards  enhancement  of  the  Museum's 
activities  and  services,  especially  in  relation  to  field  work,  publications,  exhibits, 
educational  worl^  and  general  renovation.  Studies  of  birds  and  mammals  in 
southwestern  and  central  western  Saskatchewan,  botanical  work  in  Manitoba 
and  Yukon,  archaeological  research  in  the  prairie  provinces,  Yukon,  and 
northern  Quebec,  and  on  Baffin  Island,  and  ethnological  investigation  in  British 
Columbia,  Quebec,  and  Nova  Scotia  provided  a  wealth  of  new  information 
essential  to  the  furtherance  of  the  program  of  the  Museum. 

An  Annual  Report  of  the  National  Museum  for  the  Fiscal  Year  1947-48 
was  issued,  the  first  since  1939,  and  a  bridging  volume  of  Annual  Reports  1939-47 
was  in  press.     Six  museum  bulletins  were  published. 

The  beaver  habitat  group,  work  on  which  had  been  in  progress  for  several 
years  was  completed,  and  a  red  fox  group  was  begun.  Two  large  paintings 
showing  officers  of  the  Geological  Survey  at  work  in  the  field  were  completed 
and  hung  in  the  mineral  hall.  One  is  of  Sir  William  Logan,  the  first  Director 
of  the  Survey,  at  Percé  in  Gaspé;  the  other  is  of  a  recent  field  party  in  British 
Columbia.  An  Eskimo  picture  and  an  Indian  picture  were  also  completed  and 
hung  in  the  west  anthropological  hall.  Work  has  begun  on  a  large  painting  to 
illustrate  what  the  three  Triceratops  dinosaurs,  whose  skeletons  stand  in  the 
Hall  of  Vertebrate  Palaeontology,  were  actually  like  in  life. 

In  July  and  August  a  film  program,  "Canada  in  Colour",  was  put  on  every 
afternoon,  Monday  through  Friday,  to  give  visitors  to  Ottawa  an  opportunity 
of  seeing  various  interesting  parts  of  Canada.  For  part  of  July  and  August 
the  celebrated  Marsh  collection  of  water  colours  showing  Eskimo  subjects  was 
on  exhibit  in  the  rotunda.  Autumn  and  winter  lecture  series  were  again  held 
on  V/ednesday  evenings  for  adults  and  on  Saturday  mornings  for  children.  In 
October,  the  May  Court  Club  of  London,  Ontario,  put  on  two  evening  marion- 
nette performances  for  adults  and  two  on  Saturday  morning  for  children.  An 
Indian  legend  was  dramatized,  and  its  enthusiastic  reception  showed  that 
dramatization  is  an  effective  method  of  arousing  interest  in  Canada's  folk-lore. 

A  group  of  children  interested  in  natural  history  was  organized  into  the 
Macoun  Field  Club  to  take  summer  field  excursions  around  Ottawa  on  Satur- 
days, and  in  the  winter,  to  study  natural  history  at  the  Museum.   A  Dominion- 


Mines,  Forests,  and  Scientific  Services  Branch  121 

wide  broadcast  over  the  C.B.C.,  with  two  members  of  the  Museum  staff 
answering  questions  about  dinosaurs,  brought  in  hundreds  of  requests  for 
additional  information  on  the  subject  and  appreciative  letters  from  all  parts  of 
Canada. 

The  lecture  room  was  improved  by  enlarging  the  projection  booth  and 
laying  a  new  hardwood  floor  on  the  stage.  A  much-needed  35  millimetre 
projector  was  installed. 

The  first  annual  meeting  of  the  Canadian  Museums  Association  was  held 
in  the  National  Museum  in  September,  the  principal  speaker  being  Sir  Eric 
Maclagan,  former  Director  of  the  Victoria  and  Albert  Museum,  London, 
England.  The  Curator  of  the  National  Museum  spoke  on  the  functions  of  a 
scientific  museum.  The  National  Museum  was  represented  at  the  meeting  of  the 
American  Association  of  Museums  at  Boston  in  May  and  at  the  Northeastern 
Conference  of  that  Association  at  Rochester  on  October   15   and   16. 

Dr.  C.  E.  Cairnes  was  named  Curator  of  Geology,  Dr.  E.  Poitvin,  Curator 
of  Mineralogy,  and  Dr.  W.  A.  Bell,  Curator  of  Invertebrate  Palaeontology. 
These  officers  of  the  Geological  Survey  will  maintain  co-operation  between  the 
Survey  and  the  National  Museum. 

Through  his  retirement  on  superannuation  on  September  5,  1948,  the 
Museum  lost  the  services  of  Dr.  C.  Marius  Barbeau,  distinguished  member  of  its 
staff  and  noted  authority  on  native  culture,  tradition  and  folk-lore.  Dr.  Barbeau 
is  perhaps  best  known  in  Canada  and  abroad  for  his  many  writings  and  lectures 
on  the  arts,  crafts,  and  folk  songs  of  Quebec,  and  on  the  culture  and  follt-lore 
of  the  early  Indians  of  the  northwest  coastal  areas. 

Dr.  Diamond  Jenness,  recognized  world  authority  on  the  Indian  tribes  of 
Canada  and  on  the  Eskimos  of  the  Canadian  Arctic,  also  retired  on  super- 
annuation. 

For  work  done  for  the  Intelligence  Services  during  the  war,  A.  E.  Porsild 
was  awarded  on  July  1,  1946  the  insignia  of  the  Most  Excellent  Order  of  the 
British  Empire. 

Archaeology 

Douglas  Leechman  visited  a  number  of  amateur  collectors  in  the  Prairie 
Provinces  and  examined  the  sites  on  which  they  had  been  working.  He  then 
visited  a  number  of  Indian  villages  near  Hazellon,  British  Columbia.  Later  he 
worked  in  southern  Yukon  and  neighbouring  sections  of  British  Columbia  and 
Alaska,  mainly  to  elucidate  the  old  migration  routes  from  Asia  into  America 
and  to  search  for  archaeological  sites  in  which  cultural  material  is  sufficiently 
concentrated  to  make  excavation  worth  while. 

In  April,  he  lectured  to  the  Rochester  Museum  and  to  the  New  York  State 
Archaeological  Society:  in  May  he  attended  the  annual  meeting  of  the  Society 
for  American  Archaeology  in  Milwaukee  and  examined  collections  in  the 
museum  there  and  at  nearby  archaeological  sites;  in  October,  he  attended  the 
Fourth  Iroquois  Conference  at  Salamanca,  N.Y.,  and  in  December,  the  annual 
meeting  of  the  American  Anthropological  Association  in  Toronto.  In  March, 
1949,  he  addressed  a  seminar  of  the  Arctic  Institute  of  North  America  at  McGill 
University  on  the  subject,  "The  Native  Peoples  of  the  Arctic  and  Sub-Arctic." 

In  the  office,  he  prepared  reports  on  material  collected  in  1947  and 
continued  his  work  on  the  study  of  migration  routes. 

Catharine  McClellan  and  Dorothy  Rainer  made  an  intensive  study  of 
the  Interior  Tlingit  and  of  their  neighbours  of  Kutchin  origin.  They  worked 
with  native  informants  at  Carcross,  Klukshu,  Burwash  Landing,  and  Teslin,  and 
collected  much  important  information  on  the  inter-relation  of  these  two 
native  groups. 
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Jean  P.  Michea  discovered  a  number  of  interesting  Eskimo  store  ruins  on 
the  coast  of  Ungava  and  inland,  and  obtained  many  anthropological  specimens 
and  photographs.  This  work  was  done  for  the  National  Museum  in  collabora- 
tion with  members  of  an  expedition  in  charge  of  Dr.  Jacques  Rousseau,  Director 
of  the  Montreal  Botanical  Garden. 

Anthropological  investigations  at  Frobisher  Bay  on  Baffin  Island  by  Dr. 
Henry  B.  Collins  of  the  Bureau  of  Ethnology,  Smithsonian  Institution  of 
Washington,  assisted  by  Colin  Thacker  of  the  National  Museum  staff,  led  to 
the  discovery  of  semi-subterranean  houses  built  of  stones,  whale  bones,  and 
turf.  The  excavations  revealed  evidence  of  Dorret-Thule  relationships  in  a 
region  not  previously  studied.  Measurements  and  physiological  observations 
were  also  made  of  some  eighty  living  adult  Eskimos.  Through  the  courtesy 
of  the  Chief  of  the  United  States  Meteorological  Service,  the  party  was  flown 
to  and  from  the  field  by  United  States  Air  Force  planes.  A  preliminary  report 
on  this  work  will  appear  in  the  forthcoming  Annual  Report  of  the  National 
Museum. 

Ethnology 

Seven  parties  were  sent  to  the  field  in  1948,  one  to  Nova  Scotia  and  six  to 
Quebec  and  Ontario.  Details  of  some  of  the  work  accomplished  will  appear  in 
bulletins  to  be  published  by  the  National  Museum.  More  extended  accounts 
for  four  parties  than  are  given  below  will  appear  in  the  Annual  Report  of  the 
National  Museum. 

Marcel  Rioux,  assisted  by  Maurice  Tremblay,  Professor  of  Sociology  at 
Laval  University,  and  by  Claire  Mathieu,  of  St.  Anne's  Military  Hospital, 
investigated  the  small  peasant  community  of  Isle-Verte  in  the  St.  Lawrence 
River  near  Riviere-du-Loup,  Quebec.  They  gathered  data  on  religion,  social 
organization,  economics,  lore  and  learning,  ethics,  family,  kinship,  culture 
change,  social  control,  and  other  topics. 

Miss  Creighton  continued  to  collect  folk-lore  materials  in  Nova  Scotia. 
She  was  engaged  mainly  in  making  phonograph  records  of  folk  songs  and 
folk  tales. 

Miss  Roy  collected  folk  tales  and  folk  songs,  and  data  on  folk  beliefs, 
medicine,  domestic  arts,  and  other  topics  in  the  Gaspe  region. 

Messrs.  Lacourciere  and  Savard  continued  their  research  on  the  folk-lore 
of  Charlevoix  County. 

Miss  Doyon  collected  folk-lore  materials  in  Beauce  County,  Quebec,  espe- 
cially on  popular  dances  of  the  region. 

Francois  Brassard  collected  folk  songs  and  folk-lore  material  in  a  few 
localities  in  Chicoutimi,  Quebec  County  and  in  Ontario. 

Mrs.  Juliette  Caron  Dupont  obtained  valuable  folk-lore  materials  from 
the  Magdalen  Islands. 

Marius  Barbeau  completed  the  manuscript  of  a  large  monograph  on  totem 
poles,  based  on  his  many  years  of  field  investigations  along  the  north  Pacific 
Coast.  In  it  he  describes  more  than  400  poles  and  house  posts,  nearly  all  of 
which  are  illustrated.  He  lectured  on  Canadian  folk  songs  in  various  centres  in 
New  York  State  and  in  the  New  England  States  and  made  a  check  on  important 
materials  on  totem  poles  in  the  museums.  His  last  lecture  in  this  series  was 
given  at  the  Library  of  Congress  in  Washington. 

A.  Pouinard,  a  French  musicologist,  transcribed  and  analyzed  many  folk 
songs  taken  from  the  Museum  collections.  His  research  was  made  possible 
through  a  grant  from  the  Rockefeller  Foundation,  and  through  the  assistance  of 
the  National  Museum. 

The  folk-lore  collections  were  greatly  increased  by  documents  obtained  in 
local  or  parish  archives  in  the  study  of  folk-lore  and  mythological  themes. 
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Zoology 

Research  was  continued  on  the  taxonomy  and  distribution  of  the  birds  of 
Canada,  with  particular  attention  to  such  species  as  the  savannah  sparrows, 
olive-backed  thrushes,  brown  creepers,  and  brown-headed  chickadees.  A 
revision  of  the  races  of  the  brown-headed  chickadees  was  nearing  completion, 
but  material  from  certain  strategic  localities  is  still  needed. 

A  report  on  the  birds  of  Lake  Mistassini  and  Lake  Albanel,  Quebec,  was 
submitted  for  publication  and  a  report  was  being  prepared  on  the  birds  of 
southwestern  and  central  western  Saskatchewan.  Work  was  begun  on  a 
popular  Museum  bulletin  which  will  deal  with  some  of  the  common  birds  of 
Canada. 

A  method  by  which  the  native  caribou  can  be  distinguished  by  skull 
characters  from  the  closely-related  introduced  reindeer  was  worked  out  for 
use  by  the  Dominion  Wildlife  Service.  A  comprehensive  taxonomic  study  of  the 
mammals  of  Lake  St.  John  region,  Quebec,  was  completed,  and  a  manuscript 
was  prepared  for  publication.  A  similar  study  of  the  mammals  of  Lake  Mis- 
tassini, Quebec,  was  in  progress. 

The  Division  benefited  by  the  addition  of  57  plant  specimens  collected 
by  Dr.  Collins'  expedition  to  southern  Baffin  Land. 

W.  E.  Godfrey  conducted  field  work  on  the  birds  and  mammals  of  western 
Saskatchewan.  The  broad  purpose  of  this  work  is  to  acquire  a  knowledge  of 
the  distribution,  classification,  and  economic  status  (beneficial  or  harmful  to 
man's  interest)  of  the  birds  and  mammals.  The  first  stage  of  his  work  was 
centered  in  the  ecologically  varied  Cypress  Hills  region.  In  this,  emphasis  was 
placed  on  the  higher  parts  of  the  Cypress  Hills,  although  his  party  also  did  work 
in  the  surrounding  plains,  south  to  the  Montana  border,  and  north  to  Crane  and 
Big  Stick  Lakes.  During  the  remainder  of  the  field  season  he  studied  the  area 
between  Flotten  and  Meadow  Lakes.  His  party  collected  946  birds,  123  mam- 
mals, and  9  amphibians,  and  took  coloured  motion  pictures.  A  report  will  be 
prepared  on  the  birds  and  mammals  of  the  regions  investigated. 

The  exhibition  case  for  a  red  fox  group  was  completed,  and  the  background 
painting  and  fabrication  of  plant  accessories  were  well  underway.  A  map  of 
Canada  on  a  six-  by  eight-foot  panel,  to  indicate  the  geographic  localities  port- 
rayed in  the  mammal  groups,  was  completed  and  placed  on  the  wall  of  the 
exhibition  hall.  Eight  exhibits  from  the  Division  of  Entomology,  Department 
of  Agriculture,  were  added  to  the  entomology  display.  Birds,  mamimals.  and 
osteological  material  were  prepared  for  the  study  collections,  and  birds  for 
exhibition  and  for  the  School  Loan  Collection.  A  natural  history  display  was 
installed  at  the  Sportsmen's  Show,  held  in  Ottawa  April  5  to  10,  1948. 

Two  hundred  and  fifty-two  mammals  and  birds  were  supplied  from  the 
School  Loan  Collection  for  use  in  nature  study  classes. 

Some  manuscript  was  prepared  for  a  proposed  publication  on  the  herpe- 
tology  of  Canada.  A  miniature  grizzly  bear  was  modelled,  cast,  and  coloured 
for  display. 

The  Museum  loaned  a  considerable  number  of  birds  and  mammals  from 
its  study  collections,  for  examination  and  comparison,  to  the  United  States  Fish 
and  Wildlife  Service,  Washington,  D.C.;  University  of  Michigan,  Ann  Arbor, 
Michigan;  Cornell  University,  Ithaca,  New  York;  Doane  College,  Crete, 
Nebraska;  Royal  Ontario  Museum  of  Zoology,  Toronto,  Ontario;  Museum  of 
Comparative  Zoology,  Cambridge,  Massachusetts;  National  Research  Labora- 
tory, Ottawa,  and  to  various  individuals.  Material  for  taxonomic  study  was 
borrowed  from  the  British  Columbia  Provincial  Museum;  United  States 
National  Museum;  Cleveland  Museum  of  Natural  History;  and  from  Hoyes 
Lloyd,  Ottawa. 
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The  following  donations  warrant  special  mention:  Caribou  material  from 
northern  Quebec,  donated  by  Duncan  A.  Hodgson;  145  birds  and  mammals, 
Ungava  Bay,  donated  by  John  P.  Hildebrand;  36  birds  and  mammals,  Eastern 
Arctic,  donated  by  John  P.  Kelsall,  Dominion  Wildlife  Service;  11  birds 
Baghead,  N.S.,  donated  by  Stuart  D.  MacDonald;  and  Alberta  and  Saskatchewan 
mammals,  donated  by  National  Parks  Service  staff. 

National  Herbarium 

A.  E.  Porsild,  Chief  Botanist,  miade  an  extended  tour  of  the  southwestern 
United  States  on  special  leave  during  May  and  June,  visiting  the  principal 
United  States  National  Parks,  and  botanical  collections.  Before  his  return  to 
Ottawa  he  spent  two  weeks  in  British  Columbia  and  Alberta  studying  the 
alpine  flora  and  collecting  several  hundred  sheets  of  plants  for  the  Herbarium. 

He  prepared  a  23-page  report  for  publication  on  a  collection  of  plants  from 
Nuelten  Lake,  Northwest  Territories,  made  in  1948  by  Francis  Harper  who  was 
aided  by  a  grant  from  the  Arctic  Institute  of  North  America.  He  also  prepared 
a  report  on  the  collection  of  Antennaria  made  in  Ungava  by  Dr.  Jacques  Rous- 
seau in  1947  and  1948  under  a  similar  grant. 

H.  J.  Scoggan  led  a  field  party  in  a  survey  of  the  Norway  House-Cross 
Lake  and  northern  Lake  Winnipegosis  areas  of  northern  Manitoba.  About  2,650 
numbers  of  plant  specimens  resulted  from  this  survey,  each  representing  a 
collection  of  six  sheets  of  material.  The  collections  were  made  to  illustrate 
the  various  ecological  habitats  encountered,  and  photographs  were  taken  to 
show  the  general  topography  and  vegetation  types.  His  ''Flora  of  the  Gaspé 
Peninsula,  Quebec"  was  nearing  completion. 

W.  K.  W.  Baldwin  collected  seeds  of  various  tree  species  at  Goose  Bay, 
Labrador,  following  a  request  from  the  Danish  Forest  Service.  He  prepared 
a  summary  report  of  the  1947  James  Bay-Hudson  Bay  expedition  for  publi- 
cation in  the  National  Museum  Annual  Report. 

J.  D.  Campbell  accompanied  a  Geological  Survey  field  party  to  the  McQues- 
ten  district,  Yukon,  where  he  collected  approximately  900  numbers  of  plants, 
each  represented  by  two  sheets  of  specimens. 

L  Hustich,  of  Helsingfors,  Finland,  carried  out  forest  botanical  studies  in 
central  Ungava  under  the  sponsorship  of  the  Arctic  Institute  of  North  America 
and  the  National  Museum  of  Canada.  He  collected  approximately  3,000  plant 
specimens,  including  duplicates,  and  submitted  a  preliminary  report  entitled 
"Forest  Botanical  Field  Work  in  Ungava,   1948". 

Accessions,  Loans  and  Exchanges 

During  the  year,  5,511  herbarium  specimens  were  received  by  exchange 
and  2,065  by  donation,  and  approximately  11,400  specimens  were  collected  in 
field  work.  Five  hundred  and  twenty-four  specimens  were  loaned  to  and  16 
specimens  were  borrowed  from  other  botanical  institutions.  Duplicate  speci- 
mens distributed  to  other  herbaria  in  Canada  and  abroad  in  continuation  of 
exchanges  numbered  5,840.  Fifty  one  packets  of  seeds  from  Goose  Bay  were 
sent,  as  a  gift,  to  the  Forest  Genetic  Laboratory,  Copenhagen,  Denmark,  for  use 
in  afforestation  work  in  South  Greenland,  and  five  packets  were  sent  to 
Dr.  C.  Heimburger  for  experimental  work  at  the  Southern  Experiment  Station, 
Maple,  Ont.  Nine  thousand,  two  hundred  and  twenty-five  specimens  were 
mounted  and  inserted  in  the  herbarium,  bringing  the  total  of  numbered  speci- 
mens in  the  National  collection  to  198,345. 
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Vertebrate  Palaeontology 

The  Vertebrate  Palaeontology  staff  was  transferred  from  the  Geological 
Survey  to  the  National  Museum. 

C.  M.  Sternberg  continued  his  studies  of  the  dinosaur  collection.  He  made 
a  scale  model  to  illustrate  the  type  skull  of  the  thick-nosed  dinosaur  and  com- 
pleted the  description  of  this  new  family.  He  headed  a  party  collecting  Triassic 
fish  fossils  in  the  Wapiti  Lake  district  of  British  Columbia. 

Educational  Work 

The  Education  Section  continued  its  varied  services  to  the  general  public, 
school  classes  from  Ottawa  and  outside  localities,  and  to  special  groups.  By 
this  channel  the  results  of  conservation  and  research  are  interpreted  through 
the  medium  of  correspondence,  publications,  and  loans  of  visual  aids,  as  well  as 
through  participation  in  the  activities  of  the  Museum  at  Ottawa.  The  increase 
in  attendance,  especially  by  school  groups,  and  the  increasing  demand  for  the 
services  mentioned,  demonstrate  the  interest  of  educators  and  others  in  co- 
operating with  the  Museum.  Normal  school  students  paid  their  annual  visit 
to  the  Museum  as  an  aid  to  their  studies. 

Visitors  to  the  exhibition  halls  numbered  150,000  and  included  scientists, 
teachers,  students,  and  the  general  public.  Special  museum  educational  acti- 
vities were  attended  by  68,648.  The  scientific  staff  arranged  educational  exhibits 
for  organized  study  groups,  the  largest  of  which  had  an  attendance  of  6,400. 
The  total  attendance  was  225,048. 

At  the  request  of  the  Children's  Museum  Committee  of  the  International 
Council  of  Museums,  an  exhibit  was  pi'epared  to  illustrate  the  National  Museum's 
educational  work  for  children,  and  was  sent  to  Paris  for  display  at  the  First 
Biennial  Conference  of  the  International  Council  of  Museums  at  Unesco  House, 
June  28-July  3.  Subsequently,  it  was  circulated  among  French  schools  and 
colleges  for  demonstration  purposes. 

The  National  Museum  and  the  National  Film  Board  collaborated  in  the 
preparation  and  showing  of  a  film  program,  "Canada  in  Colour"  in  the  Lecture 
Hall  during  the  afternoons  of  July  and  August.  These  programs  were  arranged 
chiefly  for  tourists  visiting  the  Museum. 

National  Museum.  Lectures 

The  Museum  lectures  had  a  total  attendance  of  21,475;  of  these  7,975  were 
adults  and  13,500  were  children.  The  lectures  are  arranged  by  a  committee  of 
which  Dr.  F.  J.  Alcock,  Chief  Curator  of  the  National  Museum,  is  chairman, 
and  Miss  Mabel  Godwin  is  secretary.  Lectures  for  adults  are  given  on  Wednes- 
day evenings,  and  those  for  children  on  Saturday  mornings. 

Adult  Lectures 

The  New  India,  by  the  Honourable  Hardit  Singh  Malik,  CLE.,  O.B.E.,  I.C.S., 

High  Commissioner  for  India,  Ottawa. 
Problems  of  the  Snows,  by  Robert  F.  Legget,  M.  Eng.,  M.E.I. C,  Director,  Division 

of  Building  Research,  and  Chairman,  Associate  Committee  on  Soil  and 

Snow  Mechanics,  National  Research  Council,  Ottawa. 
Motion  Picture  Program,  Down  to  the  Sea  and  The  Raider. 
Canada's  Pioneer  Chatelaines,  by  Sophy  L.  Elliott,  Westmount,  Que. 
Wanderings  in  Scandinavia  and  the  British  Isles,  by  M.  G.  Davis,  B.Sc,  M.Sc, 

Dominion  Horticulturist,  Central  Experimental  Farm,  Ottawa. 
The  Iron  Empire  of  Ungava  and  Labrador,  by  J.  A.  Retty,  Ph.D.,  Montreal,  Que. 
A  Motion  Picture  Program,  Bush  Christmas,  shown  through  the  courtesy  of  the 

Australian  High  Commissioner  and  J.  Arthur  Rank  Films,  Limited. 
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The  Impossible  Takes  a  Little  Longer,  by  R.  H.  Hall,  Bell  Telephone  Company 

of  Canada,  Montreal,  Que. 
Traditional   Architecture   of   Quebec,    by   E.   R.   Adair,    B.A.    (London),    M.A. 

(Cantab),  F.R.H.S.,  Professor  of  History,  McGill  University,  Montreal, 

Que. 
Science  and  the  Angler,  by  V.  E.  F.  Solman,  M.A.,  Ph.D.,  Limnologist,  Dominion 

Wildlife  Service,  Department  of  Mines  and  Resources,  Ottawa. 

In  addition  to  the  regular  Wednesday  evening  series,  two  special  programs 
were  given.  A  marionette  presentation  by  the  London  (Ontario)  May  Court 
Club  on  October  29  and  30  attracted  wide  attention.  Its  feature  was  a  play 
adapted  from  a  Huron  legend  in  the  National  Museum  collection.  The  program 
was  presented  also  to  the  children's  audiences  on  the  morning  of  October  30. 
On  February  18,  Professor  William  H.  Hobbs,  of  Ann  Arbor,  Michigan,  gave 
two  excellent  lectures,  "Polar  Mirage  and  the  History  of  Exploration"  to  an 
afternoon  audience,  and  "The  Earlier  Glaciers  of  North  America"  in  the 
evening. 

Children's  Lectures 

Holidaying  in  Canada's  National  Parks,  by  Dr.  V.  E.  F.  Solman,  Department  of 

Mines  and  Resources. 
Junior  Field  Naturalists  Take  Over,  by  members  of  the  Macoun  Field  Club, 

Ottawa. 
Motion  Picture  Program,  The  Raider. 
Children's  Australia  Day — a  presentation  of  the  film,  Bush  Christmas,  shown 

through    the    courtesy    of    the    Australian    High    Commissioner,    and 

J.  Arthur  Rank  Films,  Ltd. 
Children  of  Other  Lands — France,   a   pantomime   by   children  of   the   French 

Embassy  (in  collaboration  with  the  Citizen's  Committee  on  Children). 
Motion  Picture  Program,  The  Enchanted  Forest. 
Mother  Earth  Blows  Her  Top,  by  Dr.  F.  J.  Alcock,  National  Museum  of  Canada, 

Ottawa. 
Let's  Go  Fishing,  by  Dr.  A.  L.  Pritchard,  Department  of  Fisheries,  Ottawa. 
Animals  and  Birds  of  the  Canadian  West,  by  W.  E.  Godfrey,  National  Museum  of 

Canada,  Ottawa. 
The  Loon's  Necklace,  by  Dr.  Douglas  Leechman,  National  Museum  of  Canada, 

Ottawa. 
Children  of  Other  Lands — India,  a  pantomime  by  children  from  India;  through 

the  courtesy  of  the  High  Commissioner  for  India  (in  collaboration  with 

the  Citizen's  Committee  on  Children). 
A  special  program  introducing  "Be  Kind  to  Animals  Week"  was  given  on 
May  1  to  senior  pupils  of  the  public  schools. 

The  assistance  of  the  Boy  Scouts  and  of  the  Commissionaires  on  Saturday 
morning  in  looking  after  the  large  number  of  children  who  come  to  the  Museum 
is  greatly  appreciated  by  the  Lecture  Conamittee. 

Group  Visits  and  Lecture  Hall 

Visits  were  made  to  the  Museum  by  groups  from  local  and  outside  schools, 
who  were  conducted  through  the  various  exhibition  halls.  Special  tours  for 
junior  grades  were  also  arranged.  Groups  came  from  London,  Belleville,  North 
Bay,  Perth,  and  Eganville,  Ontario;  Bristol  and  Poltimore,  Quebec,  and  other 
centres. 

The  Lecture  Hall  was  made  available  to  scientific  and  related  organizations 
for  meetings  and  142  reservations  were  made  during  the  year.  There  was  a 
total  attendance  of  44,075,  and  approximately  387,950  feet  of  film  were  shown. 
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Visual  Aids  and  Publications 

A  large  amount  of  Museum  material  on  anthropology,  biology,  and  other 
phases  of  natural  history  in  Canada  went  to  teachers,  students,  and  others  in 
all  parts  of  Canada.  This  material  is  lent  free  of  charge  to  educational  institu- 
tions in  Canada  except  for  cost  of  transportation  one  way. 

More  than  40,000  copies  of  Museum  publications  were  distributed.  An 
increasing  number  of  educational  institutions  have  found  Museum  publications 
of  value,  and  have  encouraged  students  and  others  to  make  full  use  of  a  wide 
selection  of  this  material. 

Dominion  Observatories 

The  Dominion  Observatory  at  Ottawa  and  the  Dominion  Astrophysical 
Observatory  at  Victoria,  B.C.,  are  responsible  for  all  research  in  astronomy 
carried  out  by  the  Federal  Government.  In  addition  to  studies  of  purely 
scientific  interest,  data  and  services  of  practical  application  are  regularly 
maintained,  notably  in  the  Time  Service  of  Canada,  which  is  an  activity 
of  the  Ottawa  Observatory. 

The  Dominion  Observatory  is  also  charged  with  geophysical  research  in 
seismology,  terrestrial  magnetism,  and  gravity.  The  Seismological  Service  of 
Canada,  centered  at  Ottawa,  undertakes  field  studies  of  all  earthquakes  occurring 
in  Canada  and  seismic  studies  of  the  earth's  crust.  The  magnetic  map  of  Canada, 
extending  from  the  United  States  border  to  the  North  Pole  and  definitely  locating 
the  north  magnetic  pole,  is  under  continuous  construction  and  modification,  with 
the  co-operation  of  other  Government  services.  A  gravity  survey  of  Canada 
has  been  under  way  for  many  years  to  provide  a  gravity  map  of  Canada,  thus 
contributing  largely  to  the  research  on  crustal  structure  in  this  part  of  North 
America.  These  research  programs  are  planned  in  collaboration  with  Canadian 
geological  and  mining  organizations. 

Dominion  Observatory 

Positional  Astronomy  and  Time  Service 

Astronomical  observations  with  a  broken-type  transit  for  the  determination 
of  clock  corrections  were  made  on  184  nights,  and  2,374  star  transits  were  taken. 
Chief  reliance  is  still  placed  on  the  Shortt  pendulum  clock  and  a  crystal  clock. 
Seconds  beats  from  two  other  crystal  clocks,  one  at  the  National  Research  Labor- 
atories, and  the  other  at  the  Monitoring  Station  of  the  Department  of  Transport, 
are  monitored  each  day. 

Time  signals  were  sent  continuously  by  wire  to  the  Canadian  Broadcasting 
Corporation,  National  Research  Council  Laboratories,  the  Monitoring  Station  of 
the  Department  of  Transport,  and  Naval  Headquarters,  Ottawa,  for  relay  to 
Halifax  twice  daily  and  for  broadcast  over  CFH  to  ships  in  the  Atlantic.  The 
Canadian  National  Railways  and  the  Canadian  Pacific  Railway  received  time 
signals  by  wire  for  a  period  of  two  minutes  daily  direct  from  the  Observatory. 
These  were  sent  by  them  across  their  systems  from  coast  to  coast.  Wireless  time 
signals  were  broadcast  through  the  Canadian  Broadcasting  Corporation  chain 
of  stations  daily,  at  1  p.m.  E.S.T.  Time  signals  were  broadcast  continuously 
from  station  CHU,  serviced  by  the  Department  of  Transport,  on  3330  kc, 
7335  kc,  and  14670  kc. 

Foreign  time  signals  were  received  daily  from  WWV  and  NSS  on  receivers 
located  at  50  Perth  Street,  Ottawa,  connected  to  the  Observatory  by  telephone 
line,  and  operated  by  a  selector  switch.  Times  of  reception  of  these  signals  and 
the  corrections  to  the  primary  clock  were  published  every  two  months. 
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The  750  electrically  operated  clocks  in  Government  buildings  in  Ottawa, 
synchronized  from  the  Observatory,  were  maintained.  Observatory  clocks, 
watches,  and  other  timing  mechanism,  were  kept  in  repair  and  overhauled  for 
other  Government  offices. 

Meridian  circle  observations  were  made  on  67  nights,  and  1,432  observations 
were  obtained,  along  with  182  nadir  readings  and  128  sets  of  instrumental  con- 
stants.   Data  were  collected  towards  a  new  list  of  stars  for  observing. 

The  computations  of  the  observations  taken  from  1923  to  1935  were  con- 
tinued. The  catalogue  of  stars,  observed  from  1911  to  1923,  was  in  press.  Tables 
of  sunrise,  sunset,  moonrise,  moonset,  phases  of  the  moon,  and  eclipses,  were 
supplied.  Computations  for  the  Chichester  sun  compass  were  made  at  the 
request  of  the  Department  of  National  Defence. 

Stellar  Physics  Division 

The  Division  continued  the  study  of  meteor  paths  undertaken  in  the 
summer  of  1947  in  co-operation  with  the  National  Research  Council.  Observa- 
tions were  made  on  33  nights  during  which  six  annual  meteor  showers  were 
observed,  namely  the  Lyrids,  Eta  Aquarids,  Delta  Aquarids,  Perseids,  Orionids, 
and  Geminids.  Twenty-five  meteor  photographs  were  obtained,  3,508  visual 
records  were  made,  and  1,500,000  meteors  were  recorded  by  radar  methods.  It 
was  found  possible  to  make  accurate  measures  of  meteor  heights  by  the  method 
of  three-station  triangulation  and  the  results,  combined  with  visual  methods,  led 
to  a  very  accurate  determination  of  the  part  of  the  earth's  atmosphere  in  which 
meteor  phenomena  take  place.  Similar  methods  applied  to  the  actual  motions  of 
meteors  in  space  have  made  it  possible  to  determine  accurate  orbits  for  these 
mysterious  visitors  from  outside  space  and  to  ascertain  the  part  of  the  solar 
system  from  which  they  come. 

Work  on  the  International  Program  of  Meteor  Photography  in  co-operation 
with  the  R.C.A.F.  and  Harvard  University  was  mainly  confined  to  the  prepara- 
tion of  equipment.  Construction  of  the  two  20-inch  meteor  camei^as  to  be  used 
in  this  program  was  well  under  way,  and  work  v/as  proceeding  on  the  two 
meteor  observatories  at  Meanook  and  Newbrook  in  Alberta,  25  miles  apart.  It 
is  proposed  to  use  the  two  cameras  in  a  program  of  photographic  triangulation 
to  determine  the  heights  and  space  motions  of  faint  meteors.  This  v/ork  was 
undertaken  mainly  to  solve  certain  problems  of  importance  to  National  Defence 
in  connection  with  flight  of  long-range  projectiles,  but  it  will  also  make  possible 
valuable  advances  in  the  field  of  fundamental  science. 

Use  of  the  photographic  telescope  was  devoted  to  a  study  of  the  distribution 
of  energy  in  the  continuous  spectra  of  stars.  These  observations  are  used  in 
determining  the  temperature  of  stars  and  in  studies  of  the  absorbing  qualities 
of  the  earth's  atmosphere  and  of  interstellar  space.  For  this  program  a  new 
calibrating  spectrograph  was  constructed  to  impress  exposures  of  known  light 
intensity  on  the  photographic  plates,  the  Observatory's  Moll  microphotometer 
was  altered  to  make  possible  direct  measures  of  photographic  blackening,  and  a 
new  darkroom  with  necessary  water  supply  was  installed  in  the  small  observa- 
tory housing  the  photographic  telescope. 

Much  effort  was  devoted  to  interpreting  the  spectra  of  the  P  Cygni  stars 
formerly  obtained  by  the  Dominion  Astronomer  at  the  Dominion  Astrophysical 
Observatory  in  Victoria.  These  objects  continually  eject  huge  amounts  of 
material  into  space  with  velocities  of  several  hundred  miles  per  second.  Some 
of  them  are  very  luminous,  one  in  particular  being  250,000  times  as  bright  as 
the  sun.  Special  attention  was  given  to  theories  explaining  the  forms  of  the 
spectral  lines  of  these  stars  and  progress  was  made  in  interpreting  the  complex 
lines  in  terms  of  the  velocity  distribution  of  atoms  ejected  from  the  surfaces 
of  the  stars.    In  collaboration  with  scientists  at  the  Yerkes  Observatory  of  the 
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University  of  Chicago,  attempts  were  made  to  determine  the  nature  of  the 
forces  responsible  for  the  ejection  of  atoms.  It  will  probably  be  some  years 
before  a  complete  solution  to  this  outstanding  astrophysical  problem  is  found. 

The  study  of  variations  in  the  sun's  radiation  and  their  correlation  with 
conditions  on  the  earth  was  continued  and  special  attention  was  paid  to  the 
improvement  and  modernization  of  equipment.  A  Brown  electronic  recorder 
and  photo-cells  were  purchased  to  record  the  intensity  of  light  in  the  infra-red 
region  of  the  solar  spectrum.  Plans  were  drawn  up  for  a  new  spectrographic 
arrangement  to  make  use  of  a  diffraction  grating  of  unusual  light-concentrating 
power  on  loan  from  the  Mount  Wilson  Observatory. 

Various  scientific  papers  describing  the  work  of  the  Division  were  prepared 
for  publication,  and  reports  on  these  papers  were  presented  to  a  number  of 
scientific  associations,  including  the  International  Union  of  Geodesy  and  Geo- 
physics in  Norway  and  the  Pacific  Science  Congress  in  New  Zealand. 

Division  of  Seismology 

Eight  hundred  and  seventy-six  earthquakes  were  recorded.  The  largest  of 
these  were  reported  by  telegram  to  Science  Service  in  Washington  for  a  rapid 
determination  of  their  epicentres.  The  readings  of  the  earthquakes  recorded 
were  reported  in  monthly  bulletins  and  distributed  to  all  seismological  stations 
of  the  world.  In  co-operation  with  the  Quebec  seismograph  stations,  monthly 
reports  were  issued  dealing  with  the  recording  of  local  earthquakes  in  the  area. 
A  co-operative  program  with  all  stations  in  the  northeastern  section  of  America 
was  continued. 

A  report  on  seismology  in  Canada  from  1939  to  1948  was  given  at  the 
meeting  in  Oslo  of  the  International  Union  of  Geodesy  and  Geophysics.  The 
status  of  the  seismic  survey  project  was  reported  to  the  American  Geophysical 
Union  in  Washington  and  to  the  I.U.G.G. 

A  type  of  earthquake,  originating  from  125  to  200  kilometers  from  Ottawa 
and  having  a  distinct,  but  as  yet  unidentified,  phase  in  addition  to  recognized 
arrivals,  was  being  studied.  The  analysis  of  the  world  records  of  the  British 
Columbia  earthquake  of  1946  progressed  to  the  point  where  a  definite  location 
of  its  origin  can  be  made.  The  azimuth  and  dip  of  the  fault  along  which  the 
movement  took  place  were  determined  and  the  velocity  of  the  P-phase  of  this 
earthquake,  in  the  layer  of  the  earth  immediately  below  the  crust,  was  computed. 
An  endeavour  was  being  made  to  correlate  the  data  on  the  earthquake  with 
what  is  known  of  the  geologic  conditions  of  the  Canadian  west  coast. 

The  seismic  survey  of  Canadian  Shield  areas  in  northern  Ontario  and 
Quebec  was  continued,  using  the  energy  from  rockbursts  in  the  Kirkland  Lake 
region  as  the  source.  In  the  summer,  field  stations  were  occupied  at  distances 
within  25  miles  of  the  source  of  energy.  During  the  winter,  more  permanent 
stations  were  set  up  at  Ville  Marie,  Timiskaming,  and  Rolphton.  Considerable 
success  was  obtained  from  both  the  summer  and  winter  installations.  The 
stations  of  this  survey  contribute  also  to  the  regular  earthquake  registration 
work  of  the  Canadian  service. 

A  complete  report  was  being  prepared  on  a  small  local  earthquake  that 
occurred  May  9  some  distance  north  of  Montreal.  There  were  other  small  earth- 
quakes in  the  same  area  in  June  and  July.  On  February  2,  1949,  Ottawa  was 
disturbed  by  a  very  slight  tremor. 

A  short-period  Beniofl:  seismograph  was  added  to  the  equipment  at  the 
Victoria  station. 

Division  of  Terrestrial  Magnetism 

Magnetic  observations  were  made  at  36  field  stations.     Thirteen  of  these 
stations  were  in  Ontario,  five  in  the  Eastern  Arctic,  five  in  the  Hudson  Strait 
and  Hudson  Bay  area,  and  thirteen  in  the  central  and  western  Arctic  area. 
42516—9 
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An  analysis  of  the  Arctic  data,  including  those  of  1946  and  1947,  indicates  the 
north  magnetic  pole  to  be  in  northern  Prince  of  Wales  Island  at  approximately 
73°  north  latitude  and  100°  west  longitude.  Declination  observations  were 
made  for  the  Dominion  Observatory  by  the  Geodetic  Survey  at  18  astronomical 
control  points  in  Melville  Peninsula  and  Baffin  Island  and  by  the  Topographical 
Survey  at  17  survey  points  in  northern  Canada. 

The  permanent  magnetic  observatories  at  Agincourt,  Ontario,  and  Meanook, 
Alberta,  operated  continuously.  The  temporary  observatory  at  Baker  Lake, 
N.W.T.,  operated  on  a  restricted  basis  pending  erection  of  a  new  non-magnetic 
building.  A  temporary  magnetic  observatory  was  established  at  Resolute  Bay, 
N.W.T.,  where  a  non-magnetic  building  of  prefabricated  construction  was 
erected. 

Development  and  construction  of  absolute  and  recording  instruments  were 
continued.  The  second  electrical-induction  type  of  universal  magnetometer 
was  constructed  and  used  for  work  in  the  environs  of  the  north  magnetic  pole. 
Six  sets  of  electrical,  visual-recording  variometers  were  constructed,  two  of 
which  were  installed  at  Baker  Lake  and  two  at  Resolute  Bay.  The  adaptation 
of  the  electrical-type,  universal  magnetometer  for  airborne  surveys  was  under- 
taken at  the  Department  of  Physics,  University  of  Toronto. 

Compilation  and  construction  of  magnetic  maps  and  charts,  formerly  done 
by  the  Surveys  and  Mapping  Bureau,  was  transferred  to  the  Dominion  Obser- 
vatory in  November. 

Photostats  of  all  Agincourt  magnetograms  were  made  available  to  the 
National  Research  Council,  the  Department  of  Mines  and  Resources,  and  six 
geophysical  prospecting  companies.  Tabulations  of  K-indices  for  each  month 
for  Agincourt  and  Meanook  were  sent  to  the  Carnegie  Institution  and  United 
States  Bureau  of  Standards,  Washington,  and  to  one  aerial  prospecting  company 
in  Canada. 

Division  of  Gravity 

One  hundred  and  thirty  stations  were  established  with  the  gravimeter  and 
a  vertical  magnetometer  in  an  area  extending  120  miles  eastward  from  Ottawa 
to  Berthierville  and  averaging  about  50  miles  north  of  the  St.  Lawrence  River. 

One  hundred  and  thirty-five  magnetometer  and  325  gravimeter  observations 
were  made  with  Observatory  instruments  over  the  Sudbury  Basin  and  in  the 
immediate  vicinity. 

Two  hundred  gravimeter  and  magnetometer  observations  were  placed 
within  an  area  of  150,000  square  miles  north  of  latitude  60°,  north  and  south  of 
Great  Slave  Lake.  Three  hundred  observations  were  completed  with  a  gravi- 
meter on  the  surface  and  underground  at  Noranda  and  Lake  Shore  mines,  and 
70  stations  were  established  along  the  railway  between  Quebec  and  Cochrane. 

General 

Dominion  Observatory  representatives  presented  papers  at  meetings  of  the 
Royal  Society  of  Canada,  Vancouver;  the  Canadian  Institute  of  Mining  and 
Metallurgy,  Winnipeg;  the  Eastern  Section  of  the  Seismological  Society  of 
America,  Cleveland;  the  American  Geophysical  Union,  Washington;  the  Inter- 
national Astronomical  Union,  Zurick;  the  International  Union  of  Geodesy  and 
Geophysics,  Oslo;  and  the  Seventh  Pacific  Science  Congress,  New  Zealand. 
Lectures  on  scientific  subjects  were  presented  to  groups  in  Canada  and  the 
United  States. 

Alterations  to  the  machine  shop  were  completed  and  an  auxiliary  generating 
plant  was  established  there  to  permit  continuous  operation  of  the  Observatory 
services  during  power  shortages. 

Electrical  wiring  of  the  Observatory  was  undertaken.  When  the  wiring 
is  in  place,  the  redecorating  of  the  offices  will  have  been  completed. 
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Dominion  Astrophysical  Observatory, 

Victoria,  B.C. 

Substantial  progress  was  made  in  all  phases  of  the  Observatory's  activities. 
Fundamental  astrophysical  research  programs  were  actively  advanced.  Tele- 
scopic photographs  were  measured  and  reduced  and  several  completed 
researches  were  published.  The  Observatory  was  represented  at  three  important 
scientific  congresses  where  reports  were  given  and  papers  presented.  Extensive 
improvements  were  made  in  the  Observatory  grounds  and  buildings  and  new 
instruments  were  acquired. 

Cordial  relations  and  interchange  of  ideas  with  other  observatories  and 
astronomers  were  maintained.  Four  astronomers  attended  the  meetings  of  the 
Royal  Society  of  Canada  at  the  University  of  British  Columbia,  Vancouver,  B.C., 
June  14  to  17,  and  six  research  papers  were  presented.  On  the  concluding  day 
of  the  meeting  about  250  Fellows  and  delegates  visited  the  Observatory. 

The  Observatory  was  represented  at  the  dedication  of  the  200-inch  Hale 
Telescope  of  the  California  Institute  of  Technology. 

The  first  meeting  of  the  International  Astronomical  Union  since  1938  was 
held  at  Zurick,  Switzerland  August  11  to  18  and  was  attended  by  250  astrono- 
mers from  thirty-one  countries.  Dr.  J.  A.  Pearce  represented  the  Observatory, 
and  presided  over  the  meetings  of  Commission  number  30,  Stellar  Radial  Velo- 
cities, of  which  Commission  he  was  reappointed  president.  His  report  of  the 
work  of  the  Commission  and  Dr.  R.  M.  Petrie's  report  as  chairman  of  the 
subcommittee  dealing  with  wave-length  standards  were  adopted.  Dr.  A.  Mc- 
Kellar,  Chairman  of  a  subcommittee  of  Commission  number  29,  communicated 
the  report  on  Molecular  Bands  in  Stellar  Spectra,  which  was  adopted.  The 
fundamental  character  of  the  research  being  accomplished  at  the  Observatory 
and  its  importance  were  recognized  by  the  I.A.U.;  Dr.  K.  O.  Wright  was  appoin- 
ted chairman  of  a  subcommittee  on  Spectrophotometry;  and  Dr.  A.  McKellar 
was  named  president  of  Commission  number  15  on  the  Physical  Study  of 
Comets.  The  Observatory  is  represented  by  the  above  astronomers  on  eight 
different  commissions  of  the  Union. 

Observing  Statistics  and  Programs 

The  telescope  was  used  on  181  nights,  wholly  or  partly  clear,  for  a  total 
observing  time  of  1,012  hours.  Owing  to  unusually  cloudy  summer  and  autumn 
seasons  the  number  of  observing  hours  was  15  per  cent  below  the  30-year 
average. 

The  telescope  was  devoted  exclusively  to  stellar  spectroscopy  and  1,263 
spectrograms  were  obtained.  Progress  was  made  in  the  four  faint  star  pro- 
grams, namely,  the  B-type  stars  north  of  declination  +20°,  and  between  magni- 
tudes 7-5  and  9-0;  the  R-  and  N-type  stars  north  of  the  equator;  stars  in  the 
North  Galactic  Polar  Cap;  and  a  limited  program  of  interesting  binary  stars. 

Stellar  Motion  Studies 

Radial  Velocities 

A  total  of  1,298  spectra,  principally  of  faint  B-type  stars,  was  measured 
for  radial  velocity. 

Stellar   Wave  Lengths 

The  fundamental  work  of  revising  the  wave-length  standards  for  radial 
velocities  was  continued.  This  investigation  will  place  all  radial  velocities 
upon  a  common  dynamical  basis  so  that  systematic  differences  between  different 
dispersions  and  over  various  spectral  types  will  be  eliminated.  The  wave- 
length standards  for  single-prism  and  two-prism  spectra  of  classes  A-K  were 
completed  and  the  revision  was  being  extended  into  helium  or  class  B  stars. 
The  report  on  wave-length  standards  was  adopted  by  Commission  number  30 
of  the  International  Astronomical  Union. 
42516— 9i 
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Spectrographic  Binaries 

The  orbital  elements  of  a  number  of  spectrographic  binary  stars  were 
determined.  The  masses  and  dimensions  of  the  9th  magnitude  BO-star  H.D. 
193611  were  determined  from  the  measures  of  31  spectra.  The  difference  in 
magnitude  between  the  components  was  spectrophotometrically  determined,  and 
the  distance  of  the  system,  1,500  parsecs  or  4,900  light  years,  was  deduced  from 
the  measured  intensities  of  the  K-line.  The  components  are  massive  stars, 
each  being  more  than  14  times  the  mass  of  the  Sun.  From  considerations  of 
their  absolute  magnitudes  and  masses,  an  orbital  inclination  of  77°  was  deduced 
and  a  small  partial  eclipse  was  predicted.  This  eclipse  was  subsequently  verified 
by  Dr.  S.  Gaposchkin,  of  Harvard  College  Observatory. 

The  orbital  elements  of  the  B-type  star  H.D.  198784  were  deduced. 

A  very  interesting  and  important  eclipsing  system  in  the  star  H.D.  215835 
was  discovered  and  investigated.  This  9th  magnitude  star  is  in  the  galactic 
star  cluster  N.G.C.  7380  in  the  Constellation  of  Cepheus.  The  analysis  of  the 
36  observations  showed  that  the  system  is  composed  of  two  giant,  high  temper- 
ature stars  revolving  with  linear  speeds  of  260  and  320  km/sec.  in  circular 
orbits  every  2  days,  2  hours,  and  40  minutes.  Extremely  hot,  with  surface 
temperatures  of  36,000°  absolute,  the  stars  are  of  spectral  type  05,  the  earliest 
of  all  eclipsing  system.  Their  linear  diameters  are  8,380,000  and  7,350,000 
miles  and  their  intrinsic  luminosities  are  91,000  and  69,000  times  that  of  the 
sun.  With  a  combined  mass  of  62  times  that  of  the  sun,  the  system  is  one  of 
the  most  massive  known.  The  distance  deduced  from  the  measured  intensity 
of  the  interstellar  K-line  is  6,800  light  years.  Thus  the  light  from  the  system 
started  on  its  journey  to  the  earth  200  years  before  the  construction  of  the 
Great  Pyramid  by  Khufu. 

The  orbits  of  the  fifth  magnitude  A-type  system  H.D.  171978  were  deduced. 
The  separation  of  the  double-lines  is  always  small  and  detectable  only  with 
II  L  dispersion,  which  explains  how  such  a  bright  object  had  escaped  discovery 
until  now. 

The  Ursa  Major  Cluster 

A  detailed  analysis  was  made  of  this  well-known  moving  cluster,  using 
Victoria  II  L  and  Lick  III  Prism  radial  velocities.  It  was  clearly  shown  that 
the  radial  velocities  of  the  nucleus  stars  deviate  from  the  cluster  motion  and 
convergent,  as  found  from  the  extended  group.  This  important  result  indicates 
that  the  outlying  stars  formerly  considered  as  members  are  not  real  members 
of  the  moving  cluster.  The  methods  of  Charlier  and  Bohlin  for  finding  the 
convergent  from  proper  motions  was  found  to  be  unsatisfactory  for  this  cluster. 
A  new  method  for  determining  the  convergent  was  devised,  employing  dif- 
ferential corrections.  This  study  combines  proper  motion  and  parallax  data  with 
radial  velocities  and  demonstrates  for  the  first  time,  it  is  believed,  that  all 
aspects  of  the  motion  satisfy  the  requirements  of  a  true  moving  cluster  for 
these  stars. 

Astrophysical  Researches 

Giant  Red  Stars 

Several  important  advances  were  made  in  studies  of  the  spectra  of  the 
cool  red  giant  stars.  Because  of  the  extreme  redness  of  these  objects,  low- 
dispersion  must  be  employed  and  long  exposures  are  required.  The  first  direct 
observational  evidence  of  the  existence  of  polyatomic  molecules  in  stellar 
atmospheres  was  found  by  the  discovery  of  a  group  of  very  intense  absorption 
bands  in  the  far-violet  region  of  the  spectrum  of  the  N-type  star  Y  Canum 
Venaticorum.  These  bands,  between  wave  lengths  4100-3940  Angstrom  units, 
were  tentatively  identified  as  being  caused  by  the  CH2  molecule.  A  general 
discussion  of  polyatomic  molecules  in  stellar  atmospheres  was  published  in 
collaboration  with  Professor  P.  Swings,  of  the  University  of  Liège. 
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The  unidentified  absorption  band  found  in  1941  by  R.  F.  Sanford,  of  the 
Mount  Wilson  Observatory,  in  the  red  region,  Â6260,  of  the  spectra  of  the 
carbon  stars  was  shown  to  be  due  to  the  4-0  C^-'N  band  of  the  red  CN  system. 
The  laboratory  work  of  Herzberg  and  Phillips  gave  a  basis  for  this  identifica- 
tion and  indicated  that  the  previous  work  on  the  isotopic  effect  in  this  system 
by  Fehrenbach  and  Daudin  was  in  error. 

The  extended  investigation  of  the  intensities  of  the  main  (C'-C-)  and 
isotopic  (C^-C^-"'  and  C'-'C'')  bands  of  the  Swan  system  of  Cl>  near  X4740  for 
21  stellar  spectra  of  type  R  was  completed  and  prepared  for  publication.  By 
making  various  assumptions,  it  was  possible  to  arrive  at  values  of  the  abundance 
ratio  of  C-  to  C'-'"  for  the  stellar  atmospheres.  For  six  of  the  stars,  the  bands 
were  too  strong  to  give  reliable  results.  For  three  of  the  stars,  little  evidence 
for  the  presence  of  C'--  was  present,  and  the  C'--/C'-'  abundance  ratio  was  about 
50  or  more.  This  could  correspond  to  the  terrestrial  value  of  90.  For  twelve 
stars  the  abundance  ratio  was  found  to  be  remarkably  constant,  with  a  mean 
value  of  3-4.  It  thus  seems  definitely  established  that  the  abundance  ratio 
of  C^-  to  C'^  is  different  for  different  stellar  atmospheres. 

The  work  involving  measurement  of  the  total  intensities  of  all  the  available 
absorption  bands  of  the  C2  and  CN  violet  systems  for  the  three  R-type  stars 
H.D.  76396,  H.D.  156074,  and  H.D.  182040  was  completed  and  published.  The 
stellar  temperatures  deduced  from  the  band  intensities  varied  from  3,900 "K  to 
6,200 °K,  being  in  good  accord  with  temperatures  estimated  by  other  investigators 
using  quite  different  methods. 

Stellar  Atmospheres 

Detailed  analysis  of  high-dispersion  spectra  of  the  solar  and  K-type  stars 
was  continued.  A  study  was  made  of  the  intensities  of  the  Fe  I  lines  in  the 
spectrum  of  the  supergiant  star  Epsilon  Aurigae.  Curves  of  growth  were  con- 
structed for  lines  arising  from  normal  and  also  from  metastable  levels.  Small 
but  probably  real  differences  were  detected  which  suggest  a  "dilution"  of  radia- 
tion in  the  atmosphere,  though  no  such  effect  can  be  detected  in  the  giant  Alpha 
Persei.  The  curves  of  growth  indicate  a  turbulent  velocity  of  about  19  km/sec, 
but  the  broad  profiles  of  the  lines  suggest  a  greater  velocity,  possibly  a  rotation 
of  about  25  km/sec.  The  measurement  of  the  intensities  of  Ti  I  and  V  I  lines  in 
the  spectrum  of  the  giant  K5  star  Gamma  Draconis  permitted  the  construction 
of  well-defined  curves  of  growth  for  several  excitation  potentials.  Temperatures 
of  3,200°K  for  Ti  I  and  3,700°K  for  V  I  were  deduced. 

Detailed  measures  of  the  line  intensities  in  the  spectrum  of  Alpha  Persei 
were  made  in  order  to  study  the  character  of  its  atmosphere  and  the  transfer 
through  it  of  radiation. 

The  Eclipsing  Variable  Zeta  Aurigae 

An  extended  series  of  spectrographic  observations  of  the  eclipsing  variable 
Zeta  Aurigae  during  the  1947-48  eclipse  was  studied.  The  measures  of  the 
intensities  of  the  H  and  K  lines  of  ionized  calcium  revealed  an  interesting  and 
decided  difference  in  the  extent  of  the  Ca  II  chromosphere  of  the  giant  K  star 
at  the  times  of  ingress  and  egress  of  the  small  high-temperature  companion.  A 
comparison  was  made  of  the  composite  spectrum  of  Zeta  Aurigae  with  that  of  the 
normal  K-giant  Arcturus.  Value  of  Alpha,  (a),  the  ratio  of  brightness  of  the 
B-type  and  K-type  stars  of  the  eclipsing  binary,  were  deduced  for  every  100 
Angstroms  in  the  interval  ÀÀ5300-6500. 

Polarization   in  Stellar  Spectra 

Polarization  effects  in  stellar  spectra  were  investigated.  Spectra  of  four 
A-type  stars  were  obtained,  using  a  large  Wollaston  double-image  prism  of 
quartz  mounted  between  the  collinator  and  prism  of  the  spectrograph  on  the 
73-inch  telescope.  The  results  indicate  no  polarization  and  did  not  confirm  the 
effect  in  the  wing  of  the  Hy  line  reported  by  Ohman  in  1935  for  (5  Lyrae. 
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Absolute  Magnitudes  of  the  A-type  Stars 

In  a  study  of  the  absolute  magnitudes  of  the  A-type  stars,  spectra  were 
secured  of  a  selected  program  of  bright  A-type  stars  whose  trigonom.etric 
parallaxes  were  greater  than  0'/020  or  160  light  years.  When  the  measured 
intensities  of  the  Hy  line  were  plotted  against  absolute  magnitudes  a  strong  cor- 
relation was  found,  indicating  that  the  strength  of  this  line  may  be  used  as  a 
criterion  of  absolute  magnitude.  The  addition  of  standards  from  visual  binaries 
and  galactic  star  clusters  resulted  in  a  successful  calibration. 

Maintenance  of  Equipment  and  Grounds 

The  extensive  improvements  to  the  Observatory  grounds  commenced  last 
year  wei'e  continued.  The  mile-and-a-half  road  from  the  main  gate  to  the 
Observatory  was  repaired  and  resurfaced.  Protective  guard  rails  wer-e  installed 
at  the  "hair-pin"  turn  and  staff  parking  space.  A  new  Watchman  fence  was 
erected  along  the  West  Saanich  road  in  front  of  the  Observatory  property.  Some 
2,800  feet  of  2^-inch  galvanized  pipe  lines  were  installed,  increasing  the  number 
of  fire  hydrants  to  15.  To  further  reduce  the  fire  hazard  at  the  office  building, 
the  electrical  wiring  in  the  measuring  room,  photographic  laboratory,  and 
astronom.ers'  i-ooms  were  replaced  by  Loomex  cable. 

New  Instruments 

A  14-inch  Pratt  and  Whitney  high  precision  lathe  was  added  to  the  work- 
shop. The  aluminum  body  of  the  new  spectrograph  was  received  in  February, 
but  work  upon  it  awaits  the  enlargement  of  the  Dome  workshop.  Patterns  for 
the  counterweight  bearings  were  made. 

Public  Relations 

An  estimated  26,300  persons  visited  the  institution.  The  Observatory  was 
opened  to  the  public  every  week-day  and  public  observation  periods  were  held 
every  Saturday  night. 

Special  addresses  were  given  to  many  of  the  organized  groups  and  societies 
who  visited  the  Observatory.  Staff  members  delivered  19  lectures  to  scientific 
and  educational  groups  in  British  Columbia  and  in  the  States  of  Washington 
and  Oregon.  Twenty-five  staff  seminars  on  technical  subjects  were  held  at  the 
Observatory. 

Seismology 

Many  earthquakes  were  recorded.  Estimates  of  the  distances  and  probable 
positions  of  the  major  shocks  were  made  for  newspapers  in  Victoria  and 
Vancouver.  The  records  were  transmitted  to  the  Dominion  Observatory  for 
detailed  analysis.  A  new  highly  sensitive  Benioff  vertical  instrument  was 
installed. 

Stafif 

The  temporary  appointment  of  Dr.  Eisa  van  Dien,  visiting  Dutch  astronomer, 
terminated  June  30.  The  following  scientists  from  Canadian  and  American 
universities  carried  out  special  research  projects  during  the  summer  quarter: 
Dr.  H.  L.  Welsh,  Professor  of  Physics,  University  of  Toronto;  C.  D.  Maunsell, 
M.A.,  University  of  California;  William  Buscombe,  M.A.,  University  of  Sask- 
atchewan, and  R.  Kraft,  A.B.,  University  of  Washington.  F.  T.  Naish,  B.A., 
University  of  British  Columbia,  ably  assisted  in  the  measurement  and  reduction 
of  spectrograms. 
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There  is  steadily  increasing  interest  in  the  Northwest  Territories  and  in 
the  Yukon  Territory.  Part  of  this  is  due  to  the  opinion  held  by  many  that 
in  the  event  of  further  wars  this  continent  might  be  attacked  by  way  of  the 
Arctic.  However,  the  chief  reason  is  probably  the  certain  knowledge  that  the 
north  country  is  a  vast  storehouse  of  minerals  awaiting  development  to  meet 
the  needs  of  the  world. 

Progress  is  being  stimulated  by  scientific  investigations.  Geologists  intensify 
the  search  for  minerals.  Topographers  prepare  maps.  Biologists  are  securing 
the  basic  information  upon  which  wildlife  management  policies  can  be 
developed.  Foresters  are  establishing  a  more  adequate  system  for  the  protection 
and  development  of  forest  resources.  Scientists  are  studying  the  soil  and  giving 
encouragement  to  those  who  will  use  it  for  gardening.  Weather  stations  have 
been  established  at  strategic  locations.  Scientific  investigations  now  include 
work  in  the  fields  of  geophysics  and  terrestrial  magnetism.  Steps  have  been 
taken  for  the  improvement  of  education  in  its  broadest  aspect  to  condition 
the  native  population  for  the  ever-increasing  contact  with  the  outside  world. 
Special  attention  is  paid  to  nutrition  and  sanitation.  People  are  being  taught 
how  to  make  the  wisest  use  of  what  the  country  can  produce. 

The  investment  of  capital  for  the  opening  up  of  mines  is  being  encouraged. 
Conditions  of  work  are  being  improved  by  co-operation  of  Government  agencies 
with  private  enterprise.  The  laws  are  being  modernized.  Substantial  Govern- 
ment expenditures  on  public  services  are  being  made.  There  has  been  quite 
an  increase  in  mineral  production.  The  search  for  base  metals  has  been  stimu- 
lated by  the  letting  of  concessions  in  the  Mackenzie  District  of  the  Northwest 
Territories.  Roads  providing  for  more  ready  access  to  mineralized  areas  are 
well  underway.  Hydro-electric  power  from  a  Government-owned  plant  is 
being  delivered  to  the  Yellowknife  field.  Settlements  are  being  helped  to  obtain 
more  of  the  amenities  of  life  in  the  way  of  improved  educational  facilities, 
pure  water  supply,  medical  and  health  services,  sanitation,  roads,  landing 
fields,  transportation  and  mail  services,  radio  programs,  and  community  halls. 
The  present  outlook  indicates  constructive  progress. 

The  Northwest  Territories  Council,  appointed  by  the  Governor  General 
in  Council,  is  constituted  as  follows: 

Commissioner  — Hugh  L.  Keenleyside 

Deputy  Commissioner  — Roy  A.  Gibson 

Members   of   Council  — Stuart  T.  Wood 

— D.  M.  MacKay 

— John  G.  McNiven 

— Louis  de  la  C.  Audette 

— Harold  B.   Godwin 
Secretary  — James  G.  Wright 

Nine  regular  and  twenty  special  sessions  of  the  Council  were  held  during 
the  year.  The  volume  of  legislative  work  was  considerable.  A  large  number 
of  ordinances  were  passed,  and  amendments  made  to  many  others  to  bring 
them  into  line  with  current  conditions.  A  number  of  obsolete  ordinances  were 
repealed. 
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During  the  year,  matters  of  policy  were  discussed  in  connection  with  the 
development  of  transportation,  chiefly  by  road  and  water;  transportation  costs; 
education,  including  general  policy,  establishment  of  territorial  schools,  provision 
of  welfare  teachers,  educational  grants,  adult  education,  and  community  recrea- 
tion; medical,  health,  and  hospital  services,  including  a  tuberculosis  survey, 
hospital  costs  and  grants,  control  of  epidemics,  and  mercy  flights;  financial 
assistance  of  various  kinds;  legal  control;  administration  of  the  liquor  business; 
provision  of  electric  power,  water  and  sewage  disposal  at  various  points;  postal 
facilities;  management  of  wildlife  resources;  the  Northwest  Game  Act  and 
Regulations;  the  caribou  survey;  commercial  fishing;  reindeer  project;  trading 
permits;  scientific  work  in  the  North;  weather  station  program;  licensing  of 
radio  stations;  mining  safety;  co-ordination  of  Government  construction;  wel- 
fare institutions;  Eastern  Arctic  Patrol;  administration  of  Eskimo  affairs; 
Family  Allowances;  allowances  to  aged  Eskimos;  motion  pictures  dealing  with 
the  Arctic;  and  assistance  to  organizations  interested  in  northern  development. 

The  Yukon  Council  met  on  July  7  and  was  prorogued  on  July  23,  1948. 
The  following  Ordinances  were  amended:  Judicature,  Workmen's  Compensation, 
Gasoline  Tax,  Hospitals,  Motor  Vehicle,  Bills  of  Sale,  Hire  Receipts  and  Con- 
ditional Sales  of  Goods,  Assessment,  Sale  of  Beer,  Woodman's  Lien,  Chiropractic, 
Fire  Prevention,  Yukon  Game,  Vital  Statistics,  Yukon  Medical,  Partnership, 
and  Co-operative  Association  Ordinances.  The  following  new  Ordinances  were 
passed:  Public  Health,  Amusement  Tax,  Old  Age  Pensions,  and  Yukon  Cor- 
poration Income  Tax  Ordinances,  an  Ordinance  to  exempt  Mayo  Light  Plant 
from  Payment  of  Licence  Fee;  an  Ordinance  to  authorize  and  implement  the 
Federal-Territorial  Agreement,  and  an  Ordinance  for  the  Granting  of  Supply. 

The  Yukon  Council  (elected  in  1947)  consisted  of: 

Dawson  District — John  R.  Fraser,  Dawson  (died  October,  1948). 

Whitehorse  District — R.  Gordon  Lee,  Whitehorse. 

Mayo  District — Ernest  J.  Corp,  Keno. 

The   Commissioner   of   the  Yukon   Territory   is   J.   E.    Gibben.   K.C. 

The  administration  of  the  National  Parks  during  the  fiscal  year  1948-49 
was  featured  by  a  greatly  increased  program  of  development.  The  appropria- 
tions provided  by  Parliament  for  new  work  and  for  maintenance  were  the 
largest  since  the  establishment  of  the  parks,  and  permitted  a  satisfactory 
beginning  on  a  broad  program  of  park  highway  improvement  and  extension  as 
well  as  the  development  of  other  essential  services.  Excellent  progress  was 
made  in  the  provision  of  additional  tourist  accommodation  by  private  enter- 
prise on  sites  made  available  by  the  National  Parks  Service.  These  services 
were  augmented  by  improvements  in  the  park  camp-grounds  and  the  extension 
of  camping  areas.  Good  progress  was  made  in  the  development  of  Fundy  Park 
in  New  Brunswick,  the  latest  addition  to  the  National  Parks  system.  The 
National  Parks  hold  first  position  as  an  attraction  to  tourists.  Attendance  at 
the  National  Parks  was  1,362,994,  the  largest  ever  recorded  in  any  one  year. 
This  figure  represents  an  increase  of  119,172  over  the  corresponding  total 
for  the  year  1947-48,  and  was  achieved  in  spite  of  conditions  which  interrupted 
or  interfered  with  travel  to  many  points  in  Western  Canada.  A  great  variety 
of  entertainment  was  enjoyed  and  appreciated,  according  to  the  testimony 
of  many  who  spoke  or  wrote  of  their  experiences.  A  friendly  welcome  and 
fair  treatment  were  available  to  all. 

The  forests  and  wildlife  in  the  National  Parks  were  protected  and  con- 
served. Scientific  investigations  and  modern  methods  combined  to  aid  in  this 
essential  task. 

Historic  Parks  and  Sites  were  visited  by  an  increasing  number  of  people. 
The  significance  of  these  historic  places  in  the  development  of  the  nation  is 
more  generally  appreciated.  Every  endeavour  is  being  made  to  develop  these 
properties  suitably.  The  administration  acknowledges  the  valuable  advice 
obtained  from  the  Historic  Sites  and  Monuments  Board  of  Canada. 
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In  the  National  Parks  and  in  the  Northwest  Territories  the  administra- 
tion of  wildhfe  resources  has  been  based  latterly  on  the  results  of  scientific 
investigation.  It  has  been  difficult  to  recruit  suitably  trained  biologists  and 
some  of  those  attracted  to  this  Service  have  left  to  join  university  staffs  or 
to  carry  on  special  work  for  other  organizations  in  the  wildlife  field.  In  either 
case  a  valuable  contact  has  been  established.  The  Dominion  Wildlife  Service 
has  obtained  much  useful  help  from  the  universities.  Interest  in  the  needs  of 
the  situation  has  been  stimulated  and  it  looks  as  though  more  specially  qualified 
Canadian  scientists  will  be  available  for  these  important  activities.  A  wide 
range  of  investigation  has  been  undertaken.  In  -the  migratory  bird  field  valuable 
assistance  has  been  had  from  the  Fish  and  Wildlife  Service  of  the  United  States. 

A  feature  of  wildlife  administration  in  Canada  is  the  yearly  Dominion- 
Provincial  Wildlife  Conference,  arranged  by  the  Minister  of  Mines  and  Resources. 
Here  wildlife  policies  are  discussed  by  the  officers  who  actually  administer 
wildlife  regulations,  and  the  scientists  sit  in  to  advise  and  assist. 

The  resources  of  the  Northwest  Territories  and  of  the  Yukon  are  adminis- 
tered by  the  Dominion  as  separate  and  apart  from  the  local  administration 
of  these  Territories,  following  the  arrangements  which  prevailed  before  the 
Prairie  Provinces  were  given  their  resources.  The  lands  are  administered  for 
development  rather  than  revenue,  although  a  substantial  amount  is  collected. 
Mining  is  the  principal  activity,  and,  while  production  has  been  sustained, 
prospecting  has  fallen  off.  The  construction  of  roads  and  power  projects, 
the  development  of  airfields,  and  improvement  of  settlements,  has  helped  those 
who  are  investing  capital  in  mining.  The  search  for  base  metals  in  the  North- 
west Territoi'ies  has  been  stimulated  by  the  granting  of  concessions. 

Dominion-owned  land  in  the  provinces  which  is  no  longer  required  for 
the  purpose  for  which  it  was  acquired  is  being  placed  on  a  revenue-producing 
basis. 

The  year's  program  completed  was  a  great  deal  more  extensive  and  varied 
than  in  any  past  year.  It  totalled  $6,049,971.76  and  embraced  activities  from 
coast  to  coast  and  as  far  north  as  the  Yukon  Territory  and  the  Mackenzie 
District  of  the  Northwest  Territories.  A  total  of  $4,619,177.92  was  expended 
on  construction  of  new  roads  and  bridges  and  preparing  roads  for  hard-surfac- 
ing. Buildings  were  constructed  in  National  Parks  and  on  Indian  Reserves, 
and  a  considerable  number  of  smaller  jobs  were  planned  and  carried  to  a 
satisfactory  conclusion.  The  division  also  acted  as  engineering  and  architectural 
consultants  in  a  great  many  instances. 

There  is  still  difficulty  in  recruiting  satisfactory  engineers  and  architects 
for  departmental  staffs,  and  the  situation  as  to  equipment,  materials,  and 
labour,  is  such  that  it  is  desirable  to  contract  all  work  that  can  be  handled 
in  this  way.    Reasonably  satisfactory  results  are  being  obtained. 

The  Branch  is  organized  under  the  following  divisions: 
Director — R.  A.  Gibson. 
Northwest  Territories  and  Yukon  Service 

Chief,  Yukon  Division — C.  K.  LeCapelain. 

Chief,  Mackenzie  Division — Mackay  Meikle. 

Chief,  Arctic  Division — J.  G.  Wright. 
National  Parks  and  Historic  Sites  Services 

Controller — James  Smart. 
Dominion  Wildlife  Service,  Chief — H.  F.  Lewis. 
Lands  Division,  Chief — G.  E.  B.  Sinclair. 
Engineering  and  Construction  Division, 

Chief  Engineer— T.   S.  Mills. 

A  summary  of  the  activities  of  these  divisions  follows: 
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Northwest  Territories  and  Yukon  Services 

Northwest  Territories 

The  Northwest  Territories  comprise  that  part  of  the  mainland  of  Canada 
lying  north  of  the  Provinces  of  Manitoba,  Saskatchewan,  Alberta,  and  British 
Columbia  and  east  of  Yukon  Territory,  the  islands  in  Hudson  and  James  Bays 
and  in  Hudson  Strait,  including  Ungava  Bay,  and  the  vast  Arctic  Archipelago. 
The  estimated  total  of  land  and  fresh-water  areas  of  the  Northwest  Territories 
is  1,304,903  square  miles.  According  to  the  1941  census,  the  population  of  the 
Territories  was  12,028,  including  2,284  whites,  4,334  Indians,  5,404  Eskimos, 
and  6  others,  chiefly  Asiatics.  Recent  population  estimates  give  a  total  of 
15,786,  including  5,527  whites,  4,334  Indians,  5,923  Eskimos,  and  2  Asiatics. 
The  increase  in  white  population  is  accounted  for  by  renewed  mining  activity 
in  the  Mackenzie  District. 

The  Commissioner  of  the  Northwest  Territories  in  Council  has  power  to 
make  ordinances  for  the  government  of  the  Northwest  Territories  relating  to 
subjects  designated  by  the  Governor  in  Council,  under  the  authority  of  the 
Northwest  Territories  Act.    The  seat  of  government  is  in  Ottawa. 

AdminiBtration 

The  Lands  and  Development  Services  Branch  is  responsible  for  adminis- 
tration of  the  various  acts,  ordinances,  and  regulations  pertaining  to  the 
Northwest  Territories.  To  facilitate  departmental  administration,  there  is  a 
Chief  of  the  Arctic  Division  and  a  Chief  of  the  Mackenzie  Division.  A  District 
Administrator  stationed  at  Fort  Smith,  N.W.T.,  also  serves  as  Superintendent 
of  Wood  Buiïalo  Park.  The  District  Administrator  is  also  Agent  of  Dominion 
Lands,  Crown  Timber  Agent,  Mining  Recorder,  Stipendiary  Magistrate  and 
Marriage  Commissioner.  The  Sheriff  of  the  Northwest  Territories  is  also 
located  at  Fort  Smith.  A  District  Administrator  is  stationed  at  Aklavik  and 
has  general  administrative  jurisdiction  over  the  area  lying  north  of  the  Arctic 
Circle.  The  Mining  Recorder,  Agent  of  Dominion  Lands,  and  Crown  Timber 
Agent  for  the  Yellowknife  District,  which  includes  what  was  formerly  known  as 
the  Great  Bear  Lake  Mining  District,  is  situated  at  Yellowknife.  The  Mining 
Recorder  for  unorganized  districts  is  located  at  Ottawa,  and  sub-mining 
recorders  are  located  at  Ottawa,  Edmonton,  Fort  Simpson,  Fort  Norman, 
Aklavik,  Coppermine,  and  Port  Radium. 

Medical  Officers 

Although  the  medical  staff  of  the  Department  of  Mines  and  Resources 
was  absorbed  by  the  Department  of  National  Health  and  Welfare,  the  Govern- 
ment medical  officers  in  the  Territories  continue  to  represent  the  Department 
of  Mines  and  Resources  in  the  administration  of  public  health  and  other  related 
ordinances,  and  also  in  the  matter  of  the  health  of  residents  other  than  Indians 
and  Eskimos.  All  doctors  have  been  appointed  coroners  and  medical  health 
officers  under  provisions  of  the  Public  Health  Ordinance.  Some  of  the  doctors 
patrol  outlying  areas,  and  all  make  use  of  the  Northwest  Territories  radio 
system  in  prescribing  for  those  who  are  unable  to  obtain  treatment  at  the 
medical  centre. 

Hospitals 

The  Department  of  National  Health  and  Welfare  is  responsible  for  the 
hospitalization  of  Indians  and  Eskimos. 

Twelve  hospitals  were  operated  in  the  Northwest  Territories  during 
the  year,  nine  by  missions  of  the  Roman  Catholic  Church  and  the  Church  of 
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England  in  Canada,  one  by  a  mining  company  at  Port  Radium,  and  one  by 
private  enterprise  at  Norman  Wells.  A  new  modern  hospital  is  operated  at 
Yellowknife  by  the  Canadian  Red  Cross  Society. 

The  mission  hospitals  are  situated  at  Fort  Smith,  Fort  Resolution,  Hay 
River  (sick  bay),  Fort  Simpson,  Aklavik  (two),  Rae,  Chesterfield,  and  Pang- 
nirtung.  The  Northwest  Territories  Administration  pays  the  mission  hospitals 
for  the  care  of  indigent  whites  and  half-breeds  admitted  on  the  recommendation 
of  the  resident  medical  officer.  The  aged  and  infirm  are  cared  for  in  industrial 
homes  operated  in  conjunction  with  the  mission  hospitals  at  Aklavik,  Chester- 
field, and  Pangnirtung.  These  inmates  are  also  admitted  on  the  recommendation 
of  the  Government  medical  officer,  and  the  missions  receive  $400  per  annum 
for  their  care  and  maintenance. 

During  the  year,  $36,405.87  was  expended  for  the  care  of  destitute  patients 
in  the  hospitals.  The  industrial  homes  accommodated  an  average  of  23  patients 
at  a  cost  of  $5,562.45. 

Indigent  patients  from  the  Northwest  Territories  in  institutions  in  the 
provinces  were  treated  8,934  days  at  a  cost  of  $32,102.64.  Of  this,  5,643  days 
treatment  were  given  to  tuberculosis  patients  in  the  Charles  Camsell  Indian 
Hospital,  Edmonton,  Alberta,  and  730  days  treatment  in  the  Central  Alberta 
Sanatorium.  Treatment  was  given  to  insane  persons  in  the  Provincial  Mental 
Hospital,  Ponoka,  Alberta,  for  1,825  days. 

Schools 

The  education  of  white,  Eskimo  and  half-breed  children  residing  in  the 
Northwest  Territories  is  the  responsibility  of  the  Northwest  Territories  Council, 
which  has  set  up  a  sub-committee  on  education  to  study  ways  and  means  of 
improving  the  educational  system,  including  the  provision  of  additional  facilities. 

Residential  and  day  schools  in  the  Northwest  Territories  are  operated  by 
the  Church  of  England  and  the  Roman  Catholic  Missions.  Residential  schools 
are  located  at  Fort  Resolution,  Fort  Providence,  and  Aklavik  (two).  Mission 
day  schools  are  located  in  a  number  of  settlements  in  the  Territories.  Owing  to 
the  nomadic  tendencies  of  the  natives,  some  of  the  day  schools  in  the  outlying 
areas  are  operated  only  when  the  natives  are  in  the  vicinity.  During  the  year, 
373  pupils  attended  the  residential  schools  and  575  pupils  attended  the  day 
schools. 

New  public  schools  have  been  erected  at  Fort  Smith  and  Yellowknife  by 
the  Northwest  Territories  Administration.  High  school  grades  are  taught  in 
the  Yellowknife  school.  These  schools  were  attended  by  214  pupils.  The 
Administration  plans  to  erect,  during  1949,  day  schools  at  Aklavik,  Fort 
Simpson,  Fort  Resolution,  Coppermine,  Coral  Harbour  on  Southampton  Island, 
Fort  Chimo  in  Quebec,  and  to  establish  schools  in  conjunction  with  the 
Government  nursing  stations  at  Port  Harrison,  Quebec,  and  Lake  Harbour 
on  Baffin  Island. 

Indian  children  in  the  Territories  are  the  I'esponsibility  of  the  Indian 
Affairs  Branch.  This  Branch  operates  day  schools  at  Fort  Rae,  Fort  McPherson, 
Hay  River,  and  Fort  Norman,  and  has  schools  either  under  construction  or 
projected  at  Rocher  River,  Arctic  Red  River,  Fort  Good  Hope,  and  Fort  Franklin. 
Many  non-Indian  children  attend  these  schools. 

The  education  program  in  the  Mackenzie  District  is  supervised  by  the 
Inspector  of  Schools,  who  is  guided  by  instructions  from  Northwest  Territories 
Council  or  Indian  Affairs  Branch.  Educational  costs  are  shared  between  the 
Northwest  Territories  Administration  and  the  Indian  Affairs  Branch  in  the 
proportion  of  the  racial  origin  of  the  children.  The  school  at  Yellowknife  is 
run  by  the  local  school  board  with  financial  assistance  from  Northwest  Terri- 
tories Council. 
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The  Northwest  Territories  Administration  is  responsible  for  the  welfare 
of  all  Eskimos  in  the  Northwest  Territories  and  in  the  Eskimo  territory  of 
the  Province  of  Quebec.  Arrangements  have  been  made  to  maintain  a  number 
of  Eskimo  children  in  the  residential  schools  at  Fort  George,  Quebec. 

Grants  totalling  $50,571.69  were  paid  to  maintain  indigent  children  in 
the  residential  schools.  Grants  paid  to  mission  day  schools  amounted  to  $4,037.50. 
School  supplies  and  equipment  were  provided  for  schools,  including  the  mission 
day  schools,  in  Eskimo  territory. 

Correspondence  courses  obtained  from  the  Alberta  Department  of  Education 
were  made  available  free  of  charge  to  all  children  residing  in  the  Northwest 
Territories  who  requested  them.  The  schools  in  the  Northwest  Territories  follow 
the  curriculum  prescribed  by  the  Alberta  Department  of  Education. 

All  teachers  employed  in  schools  operated  by  the  Department  of  Mines 
and  Resources  are  Federal  Government  appointees.  Their  salary  is  determined 
by  their  qualifications  and  experience.  In  addition,  they  receive  a  living 
allowance.  A  new  classification  of  Welfare  Teachers  is  being  introduced.  Such 
teachers  will  give  special  leadership  to  community  activities,  carry  out  welfare 
duties  after  school  hours,  and  remain  at  the  settlements  for  the  twelve-month 
period.  Regular  Civil  Service  superannuation  benefits  have  been  established 
for  all  teachers  in  Government  day  schools. 

The  Northwest  Territories  Administration  has  established  scholarship 
awards  and  tuition  grants  to  assist  worthy  students  residing  in  the  Territories. 
A  School  of  Opportunity  has  been  established  at  Yellowknife,  where  promising 
students  from  every  community  of  the  Northwest  Territories  may  pursue  higher 
studies.  Manual  training  equipment  and  supplies  are  provided  to  the  residential 
schools  and  shipments  of  films  are  made  on  a  monthly  basis  to  settlements  in 
the  Mackenzie  District.  School  broadcast  programs,  specially  prepared  by 
the  Canadian  Broadcasting  Corporation  for  audiences  of  school  children  across 
Canada,  are  re-broadcast  over  radio  station  CHAK  at  Aklavik. 

All  schools  operating  in  the  Mackenzie  District  of  the  Northwest  Terri- 
tories are  inspected  periodically  by  J.  W.  McKinnon,  B.A.,  B.Paed,  Inspector 
of  Schools. 

Liquor  Permits 

The  Territorial  Liquor  Ordinance  was  revised  and  consolidated.  The  liquor 
stores  at  Yellowknife  and  Fort  Smith  continued  in  operation,  with  the  Sask- 
atchewan Liquor  Board  acting  as  agent  for  the  Northwest  Territories  Adminis- 
tration. The  gross  business  at  the  Yellowknife  store  decreased  slightly  over 
the  previous  year  and  the  business  at  the  Fort  Smith  store  showed  a  substantial 
increase.  Freight  and  insurance  costs  were  reduced  from  the  previous  year. 

Net  profit  from  the  operation  of  the  liquor  stores  was  $246,505.05  as  com- 
pared to  $196,370.57  in  1947-48.  Profits  from  the  Yellowknife  store  were 
$188,593.30  and  from  the  Fort  Smith  store  $57,911.75.  Profits  from  liquor  sales 
and  permit  fees  in  the  Mackenzie  District  together  with  $1,960  derived  from 
fines  under  the  Territorial  Liquor  Ordinance  and  $201  from  liquor  permit  fees 
paid  to  Ottawa  were  placed  in  the  special  liquor  account  for  territorial  purposes. 
Funds  from  this  account  are  utilized  for  public  welfare  and  other  general 
improvements  in  the  Northwest  Territories. 

During  the  fiscal  year,  4,174  Class  "A"  annual  permits  and  23  Class  "E" 
banquet  permits  were  issued  in  the  Northwest  Territories.  Four  Class  "B" 
permits  covering  sacramental  wine  and  65  Class  "C"  permits  authorizing  the 
importation  of  limited  quantities  of  spirits,  wine  and  beer  were  issued  at  Ottawa. 

Sales  at  the  territorial  liquor  stores  were  about  10,284  gallons  of  spirits, 
1,460  gallons  of  wine,  6,700  gallons  of  ale  and  stout  and  76,380  gallons  of  beer. 
Importation  permits  covered  131  gallons  of  spirits,  264  gallons  of  wine,  and  144 
barrels  of  beer. 
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Forest  Protection 

The  weather  throughout  the  1948  fire  season  was  distinctly  unfavourable 
until  the  middle  of  August  when  abundant  rainfall  became  general  throughout 
the  entire  area.  Prior  to  this  date,  a  combination  of  strong  winds,  low  humidity, 
and  high  temperatures  produced  peak  fire-hazard  conditions.  This  resulted  in 
65  fires  which  burned  an  area  of  65,057  acres.  These  figures  compare  adversely 
with  the  statistics  for  the  1947  season  when  26  fires  were  reported  involving  a 
burnt-over  area  of  39,545  acres.  The  following  table  gives  a  comparison  of  the 
pertinent  statistics  for  the  1947-48  season. 

Increase 
1947  1948  over  1947 

No.  Fires  Reported 26  65  39 

Total  Area  Burned  (acres) 39,545  65,057  25,512 

Total  Merchantable  Timber  Burned 

(acres)    6,239  7,625  1,386 

Fire-Fighting    Cost    (Dollars) 4,273  -52  15,157-48  10,883  ■  96 

It  is  thought  that  increased  activity  in  the  region  contributed  greatly  to 
the  increase  in  number  of  fires.  Thirty  of  the  fires  reported  were  attributed 
to  camp-fires  left  smouldering  along  settled  water  routes  and  trails.  Of  the 
remainder,  lightning  was  responsible  in  24  instances.  The  balance  of  outbreaks 
was  attributed  to  miscellaneous  causes. 

A  distinct  improvement  was  noted  over  the  previous  year  in  reporting  fires, 
which  may  account  in  part  for  the  increased  number  recorded.  Particularly  is 
this  true  respecting  reports  received  from  commercial  pilots  and  owners  of 
chartered  aircraft  operating  in  the  Territories.  The  co-operation  extended 
from  these  sources  resulted  in  suppression  methods  being  applied  much  earlier 
than  would  otherwise  have  been  the  case  and  materially  aided  in  controlling 
the  extent  of  the  fires.  In  this  respect  the  co-operation  of  the  R.C.A.F,  Air 
Photo  Squadrons  has  been  obtained  for  the  1949  season. 

Protection  service  was  augmented  during  the  1948  season  by  the  establish- 
ment of  a  six-man  fire  suppression  crew.  These  men  worked  out  of  Fort  Smith 
and  were  thoroughly  trained  in  the  operation  of  the  mechanical  equipment  and 
in  modern  fire-fighting  techniques.  This  small  force  performed  invaluable 
work  as  a  nucleus  of  local  crews  and  frequently  as  total  crew.  When  not 
employed  on  fire  suppression  duties  the  crew  members  were  occupied  with  road 
construction  or  other  useful  employment. 

Fire  equipment  was  distributed  at  strategic  locations.  Eight  complete 
fire-fighting  units  consisting  of  seven  heavy  pumps  and  one  light  pump  were 
maintained  at  Fort  Smith.  These  were  constantly  in  use  throughout  the  fire 
season. 

Three  units  of  fire  fighting  equipment  were  located  at  Yellowknife  and  one 
light  unit  was  available  during  part  of  the  season.  These  were  all  in  frequent 
operation  since  the  majority  of  fires  occurred  in  this  area. 

In  addition,  single  fire  fighting  units  and  tool  caches  were  maintained  at 
strategic  points  under  the  care  of  the  R.C.M.P.,  and  down-river  wardens  were 
provided  with  sufficient  equipment  to  handle  normal  fire-season  requirements. 
When  the  need  arose  this  equipment  was  supplemented  by  the  other  units 
located  at  Yellowknife  or  Fort  Smith. 

A  Fairchild  "71"  aircraft  was  in  almost  constant  use  ferrying  men,  equip- 
ment and  supplies  throughout  the  fire-season  months.  A  Fox  Moth  aircraft, 
when  available,  was  utilized  for  administrative  and  reconnaissance  purposes. 
A  chartered  DeHaviland  Beaver  aircraft  did  not  become  available  until  near 
the  close  of  the  fire  season,  but  it  is  considered  that  the  use  of  this  versatile 
aircraft  in  conjunction  with  the  Fairchild  will  materially  aid  fire  control 
measures  during  the  1949  season. 
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The  new  patrol  boat,  M.B.  Buffalo,  operated  on  the  Slave  and  Peace  Rivers 
in  Wood  Buffalo  Park  during  the  1948  season  as  did  the  M.B.  Aspen  and 
M.B.  Pine.  In  addition,  water  patrols  were  carried  out  on  the  lower  Slave  River 
by  the  M.B.  Caribou  and  on  the  upper  Slave  by  the  M.B.  Beaver,  until  the 
arrival  of  the  M.B.  Buffalo.  The  M.B.  Spruce  was  stationed  at  Yellowknife  and 
was  operated  in  and  around  Great  Slave  Lake,  while  the  M.B.  Moose  was  made 
available  to  the  Reindeer  Station  for  fire  patrols  and  administrative  work. 

The  educational  program  for  the  conservation  of  forest  and  wildlife  in  the 
Territories  was  intensified  during  the  1948  season.  The  co-operation  of  agencies 
such  as  the  armed  forces,  police,  commercial  airways,  industries,  schools,  news- 
paper and  radio  advertising,  with  particular  emphasis  on  auxiliary  means  of 
detection,  was  solicited.  Motion  pictures  which  stressed  the  need  for  the  con- 
servation of  forests  and  game  were  exhibited  to  the  inhabitants  of  the  various 
settlements. 

Wood  Buffalo  National  Park 

Two  wardens  were  added  to  the  staff  of  Wood  Buffalo  Park  and  two 
residences  were  constructed.  One  residence  is  located  at  27th  Base  Line  on 
the  Athabasca  River  and  the  other  on  the  Quatre  Fourches  Channel  about  four 
miles  west  of  Fort  Chipewyan,  Alberta.  The  log  cabin  at  Rocky  Point  on  the 
Peace  River  was  enlarged  and  repaired. 

The  present  network  of  roads  in  Wood  Buffalo  Park  is  being  extended  and 
maintained  to  give  better  access  and  protection  to  those  areas  which  are 
inaccessible  by  aircraft. 

The  advisability  of  transferring  a  small  herd  of  elk  from  Elk  Island 
National  Park  to  Wood  Buffalo  Park  was  investigated.  The  mammalogists 
reported  favourably  on  the  project.  The  Birch  River  area  has  been  selected 
as  a  favourable  location  for  the  experiment.  A  survey  was  made  of  Pine  Lake 
and  Seven  Mile  Lake  where  it  is  proposed  to  place  trout  fingerlings  in  1949. 

Eighty-three  buffalo  were  killed  to  supply  fresh  meat  for  distribution  to 
needy  Indians  and  to  hospitals  operated  in  the  interests  of  the  Indians  and 
halfbreeds.     The  hides  are  sold  by  tender. 

W.  A.  Fuller,  mammalogist,  whose  headquarters  are  at  Fort  Smith  supplied 
the  following  reports  on  investigations  in  Wood  Buffalo  Park:  barren-ground 
caribou  survey;  economic  muskrat  survey — Embarras  Portage;  report  on 
transfer  of  beaver  from  Waskesiu  to  Wood  Buffalo  Park;  status  of  the  marten 
in  Wood  Buffalo  Park  and  southern  Mackenzie  District;  report  on  the  feasi- 
bility of  introducing  elk  into  Wood  Buffalo  Park;  measurements  and  diseases 
of  buffalo;  and  a  progress  report  on  operations  for  the  control  of  wolves  in 
Wood  Buffalo  Park. 

Reindeer 

Reports  from  the  Reindeer  Station  on  the  east  side  of  the  Mackenzie  Delta 
show  continued  developments  in  the  industry.  At  the  roundups  in  the 
summer  of  1948,  there  were  5,044  reindeer  in  the  main  herd  located  on  the 
reserve  and  1,562  animals  in  the  subsidiary  herd  near  Anderson  River. 
A  third  herding  unit  was  started  in  December  1948,  by  separating  about 
1,200  reindeer  from  the  main  herd  and  driving  them  to  a  selected  location 
in  the  Eskimo  Lakes  area. 

In  November,  190  animals  were  slaughtered  and  total  slaughter  for  the 
year  was  about  290  head.  Meat  and  hides  are  used  for  native  welfare.  The 
usual  donation  of  100  carcasses  was  made  to  the  mission  hospitals  and  Resi- 
dential   schools    at   Aklavik.      Revenue    from    the    sale    of   reindeer   products 


Lands  and  Development  Services  Branch  143 

amounted  to  $43.90  with  a  further  $1,141  held  over  through  delayed  returns 
to  be  reported  in  the  next  fiscal  year.  Two  hundred  and  fifty  adult  reindeer 
skins  were  shipped  to  the  Eastern  Arctic. 

The  Government  reindeer  enterprise  began  with  the  delivery,  in  1935, 
of  2,370  reindeer  driven  overland  from  Alaska  to  the  Canadian  range.  The 
training  of  Eskimos  as  herders  is  an  important  feature  of  the  project. 
Herding  methods  are  being  developed  to  suit  the  local  conditions  and  im- 
proved facilities  for  medical,  educational  and  recreational  services  are  being 
provided. 

Commercial  Fishing 

Fifth  largest  on  the  continent,  Great  Slave  Lake,  Northwest  Territories, 
340  miles  south  of  the  Arctic  Circle,  has  become  one  of  the  world's  greatest 
inland  commercial  fishing  areas.  Commercial  fishing  in  this  area  was  first 
started  in  1945. 

Two  separate  commercial  fishing  operations  were  carried  out  at  Great 
Slave  Lake  in  the  summer  of  1948,  one  at  Gros  Cap  and  the  other  at  Hay 
River.  Though  the  season  opened  officially  on  June  15,  the  first  lift  at 
Gros  Cap  was  not  till  June  23,  and  at  Hay  River  operations  were  delayed 
until  August  27  as  the  Grimshaw-Hay  River  road  was  impassable  till  then. 
The  season  closed  on  September  15.  The  limit  for  trout  and  whitefish  is 
2,500,000  lbs.  dressed  weight,  and  nearly  1,950,000  lbs.  were  taken.  Of  this, 
1,140,000  lbs.  were  trout  and  810,000  lbs.  whitefish.  In  addition  to  this, 
66,000  lbs.  of  inconnu  and   3,700  lbs.   of  pickerel  were  caught. 

During  the  winter  fishing,  4,089,857  pounds  of  fish  were  taken  by  302 
licensed  fishermen  under  special  catch  limits.  A  high  standard  of  quality 
was  maintained  during  the  winter  fishery  and  all  shipments  were  inspected 
at  Lower  Hay  River.  Importers  in  Chicago,  New  York  and  Detroit  spoke 
highly  of  the  fine  quality  of  the  whitefish  and  trout  from  Great  Slave  Lake. 

Eight  firms,  from  Vancouver  to  Winnipeg,  and  several  small  independent 
operators,  mobilized  the  fishermen,  five  aircraft,  thirty  snowmobiles,  half- 
tracks and  dog-teams  to  take  the  winter  catch. 

Amendments  to  the  special  fishery  regulations  of  the  Northwest  Terri- 
tories contain  requirements  to  insure  that  commercial  fishing  firms  operate 
at  Great  Slave  Lake  with  adequate  equipment  so  that  the  fish  can  be  kept 
in  good  condition  after  being  caught. 

Yellowknife  Administrative  District 

The  Local  Trustee  Board  of  Yellowknife  now  has  nine  members,  five 
elected  locally,  and  four  (including  the  Chairman)  appointed  by  the  Com- 
missioner of  the  Northwest  Territories.  The  Board  held  41  meetings  and 
passed  several  by-laws,  including  those  covering  such  matters  as  poll  tax, 
the  regulation  of  motor  liveries,  assessment  of  property,  and  rate  of  taxation. 

Public  Improvements 

Funds  were  provided  for  the  Department  of  Public  Works  to  construct 
a  number  of  buildings  in  the  Mackenzie  District.  These  included  an  apartment 
building,  liquor  stoi'e  and  warehouses  at  Fort  Smith,  warden's  residence  at 
Fort  Liard,  and  an  administration- apartment  building  at  Aklavik. 

A  four-classroom  public  day  school  was  built  at  Fort  Smith  and  two 
welfare  teachers  commenced  classes  in  September.  This  modern  building 
will  also  serve  as  a  community  centre  for  the  residents.  At  Yellowknife  an 
eight-room  day   and  high  school,   which  would  also  be  available  for  pupils 
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from  the  Mackenzie  District  was  completed  at  a  cost  of  $211,000,  provided 
by  the  Northwest  Territories  Administration.  Some  materials  were  delivered 
to  Coppermine  on  the  Arctic  Coast  for  a  two-classroom  day  school  with  teach- 
erage,  in  which  accommodation  will  be  provided  for  the  Royal  Canadian 
Mounted  Police.  A  four-classroom  day  school  with  teacherage  was  built 
at  Hay  River  settlement  on  the  Great  Slave  Lake  by  the  Indian  Affairs  Branch 
for  native  and  white  children  of  the  settlement.  Because  of  the  delay  in 
completing  the  building  it  was  only  possible  to  appoint  one  teacher,  who 
commenced  classes  during  the  winter.  Arrangements  were  made  by  the 
Indian  Affairs  Branch  for  the  construction  of  two-classroom  day  schools  with 
teacherage,  at  Rocher  River,  Fort  Norman,  Fort  Good  Hope,  Arctic  Red  River 
and  Fort  Franklin.  All  these  school  buildings  are  or  will  be  constructed  so  as 
to  be  available  for  community  purposes. 

A  modern  well-equipped  forty-bed  hospital  was  built  at  Yellowknife 
by  the  Red  Cross  Society  towards  which  the  Northwest  Territories  Adminis- 
tration made  an  overall  grant  of  $125,436. 

The  pure- water  and  sewage  systems  commenced  in  1946  were  suffi- 
ciently completed  so  that  service  could  be  provided  on  a  limited  scale  in 
December.  This  is  a  pressure-circulating,  heated  and  chlorinated  water 
system  designed  to  overcome  the  difficulties  encountered  in  the  perma- 
nently frozen  sub-soil  at  Yellowknife. 

The  Dominion  Government  contributed  $69,000  towards  the  construction 
of  roads,  streets  and  sidewalks  in  Yellowknife  Settlement  on  the  understanding 
that  the  local  administrative  district  will  be  responsible  for  their  maintenance. 
Gravelled  roads  were  also  constructed  in  Hay  River  Settlement  with  funds 
provided  by  the  Administration.  The  Mackenzie  highway,  which  is  an  all- 
weather  gravelled  road  from  Grimshaw,  Alberta,  to  Hay  River  Settlement, 
Great  Slave  Lake,  was  completed.  It  is  385  miles  long,  of  which  81-2  miles 
are  in  the  Northwest  Territories.  A  154-mile  winter  truck  road  was  built 
late  in  the  year  from  Hay  River  to  Yellowknife  by  way  of  the  west  shore 
and  the  first  freight  arrived  by  truck  at  Yellowknife  on  March  14.  Because 
of  the  winter  conditions  under  which  this  road  was  built  it  was  not  possible 
to  complete  it  to  the  standards  required. 

The  power  development  at  Snare  River  was  completed  and  delivery  of 
power  to  mines  at  Yellowknife  was  commenced  in  October.  This  power  devel- 
opment, designed  to  provide  8,000  h.p.  under  56-foot  head,  and  the  90-mile 
transmission  line  from  Snare  River  to  Yellowknife  were  constructed  under 
supervision  of  the  Northwest  Territories  Power  Commission. 

The  Department  of  Transport  continued  maintenance  of  aids  to  navigation 
along  parts  of  the  Mackenzie  River  waterway,  including  buoys  on  Great 
Slave  Lake,  Mackenzie  River  and  Great  Bear  River  and  Lake.  In  1948 
three  new  battery-operated  electric  lights  and  one  electrically  lighted  buoy 
were  established.  A  radio  telephone  is  being  installed  on  the  Aids  to 
Navigation  workboat  Pilot  II  to  facilitate  the  servicing  of  lights  and  imme- 
diate correction  of  reported  deficiencies.  The  aids  presently  maintained 
are:  Great  Slave  Lake — 17  lights,  4  pairs  of  range  lights  and  5  lighted  buoys; 
Great  Bear  Lake — 6  lights,  1  pair  of  range  lights. 

Unlighted  buoys  and  markers  suitable  to  available  depths  are  main- 
tained. The  Civil  Aviation  Division,  Department  of  Transport,  commenced 
development  of  a  landing  strip  at  Aklavik  and  maintained  airports  at  other 
points. 

Thirty-eight  meteorological  stations  were  maintained  in  the  Northwest 
Territories  by  the  Meteorological  Division,  Department  of  Transport.  These 
include  three  new  stations,  one  on  Isachsen  Island,  one  at  Mould  Bay,  Prince 
Patrick  Island,  both  of  which  are  in  the  Arctic  Archipelago,  and  the  third  at 
Fort  Reliance  at  the  eastern  end  of  Great  Slave  Lake.  The  station  at  Wrigley 
Airport  which  has  been  out  of  operation,  was  reactivated. 
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Scientific  Surveys 

Thirty-two  of  the  38  reporting  stations  in  the  Northwest  Territories  are 
telegraph  reporting  stations  and  six  are  climatological  stations  which  report 
by  mail  only.  Thirteen  of  the  telegraph  reporting  stations  take  radiosonde 
ascents  and  five  make  pilot  balloon  observations  of  the  upper  air.  The  Radio 
Division  of  the  Department  of  Transport,  the  Royal  Canadian  Corps  of  Signals 
and  the  Government  Telegraph  Service  co-operated  with  the  Meteorological 
Division  in  maintaining  radio  communications  from  weather  stations.  The 
Hudson's  Bay  Company  continued  to  co-operate  with  the  Meteorological  Div- 
ision in  observing  and  recording  meteorological  information  and  communicating 
it  via  their  own  radio  system.  The  Radio  Division,  Department  of  Transport, 
established  Ionospheric  stations  at  Baker  Lake  and  Resolute  Bay. 

The  Bureau  of  Mines  continued  studies  on  the  treatment  of  complex  gold 
ores  occurring  in  the  Yellowknife  area  and  succeeded  in  solving  several  of  the 
problems  that  had  formerly  baffled  the  operators.  The  analysis  of  samples  of 
radioactive  ores  and  the  development  of  new  processes  for  the  extraction  of 
uranium  were  also  undertaken  by  the  Bureau. 

The  program  of  the  Geological  Survey  of  Canada  included  the  mapping 
of  seven  areas  in  the  Yellowknife  Mining  District.  Four  of  these,  aggregating 
about  8,000  square  miles,  were  mapped  for  publication  at  a  scale  of  1  inch  to 
4  miles.  Detailed  mapping  at  field  scales  of  1  inch  to  500  or  800  feet  was  under- 
taken in  three  areas.  The  resident  geologist  at  Yellowknife  visited  most  of 
the  active  and  new  properties  and  prospects  throughout  the  District  and  main- 
tained close  liaison  between  the  mining  industry  and  the  Geological  Survey. 

The  Surveys  and  Mapping  Bureau  completed  160  miles  of  township  out- 
line control  surveys  in  the  Mackenzie  River  valley.  Eighty  miles  lie  in  the 
vicinity  of  Fort  Wrigley  and  the  remainder  in  the  upper  Mackenzie  towards 
Great  Slave  Lake.  Twenty-four  astronomic  fixes  were  made  in  the  Districts 
of  Keewatin  and  Franklin,  and  control  for  the  planimetric  mapping  of  2,080 
square  miles  for  a  publication  scale  of  1  mile  to  1  inch  was  laid  down. 

Four  parties  from  the  Geographical  Bureau  worked  in  the  Northwest 
Territories,  two  of  which  made  studies  in  the  Eastern  and  Western  Arctic.  A 
third  studied  navigation  and  settlement  conditions  along  the  Hudson's  Bay 
Company's  supply  route  through  the  western  Arctic  and  the  fourth  carried  out 
detailed  geographical  investigations  of  the  Thelon  River  drainage  basin. 

The  Division  of  Terrestrial  Magnetism  of  the  Dominion  Observatory  had 
four  parties  in  the  Arctic  Islands  and  Hudson  Bay  carrying  out  magnetic 
observations.  The  new  location  of  the  North  Magnetic  Pole  was  confirmed.  A 
new  temporary  magnetic  observatory  was  established  at  Resolute  Bay  which 
will  be  manned  continuously  for  the  next  fev/  years  in  order  to  record  changes 
in  the  magnetic  field  in  this  region.  A  party  from  the  National  Museum  studied 
Eskimo  sites  and  the  present  Eskimo  population  at  Frobisher  Bay,  Baffin 
Island. 

During  construction  of  the  hydro-electric  development  on  the  Snare  River, 
the  Dominion  Water  and  Power  Bureau  supplied  engineering  advice  and 
service.  Six  gauging  stations  were  maintained  throughout  the  year  on  rivers 
flowing  from  the  north  into  Great  Slave  Lake. 

Agriculture 

Climatic  and  soil  conditions  throughout  most  of  the  Northwest  Territories 
are  not  suitable  for  commercial  agriculture.  Existing  agricultural  production 
is  confined  mainly  to  vegetable  gardens  at  trading  posts  and  missions  along 
the  Mackenzie  River  system,  with  a  few  small  farms  at  some  of  the  more 
southerly  settlements.  With  the  exception  of  potatoes,  the  main  crop  grown, 
agricultural  production  in  the  Territories  does  no*  meet  local  demand. 
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With  a  view  to  stimulating  greater  production  of  vegetables,  and  possibly 
of  other  farm  produce,  the  Dominion  Experimental  Farms  Service  established 
an  experimental  sub-station  at  Simpson  in  1946.  On  these  85  acres,  exper- 
iments are  in  progress  to  determine  what  systems  of  garden  and  farm  production 
are  suitable  to  the  district.  This  work  includes  tests  of  different  varieties  of 
vegetables,  small  fruits,  forage  crops  and  cereals;  the  use  of  manure  and 
fertilizers;  tillage  experiments;  irrigation  by  pumping  water  from  the  river, 
and  a  limited  amount  of  work  with  live-stock  and  poultry.  In  addition  to  the 
work  at  Simpson,  co-operative  trials,  mostly  with  vegetables,  are  conducted  at 
Yellowknife  and  other  points  on  the  Mackenzie  River  system,  including  Fort 
Smith,  Providence,  Trout  River,  Norman  Wells,  Fort  Good  Hope  and  Aklavik. 
The  officer  in  charge  of  the  Simpson  Sub-Station  visited  each  of  the  fore- 
going points,  to  arrange  with  co-operators  for  experimental  work,  and  to  advise 
local  residents  on  problems  of  garden  management  and  crop  production.  For 
the  summer  months  two  student  assistants  were  employed  to  assist  the  ofïicer- 
in-charge  in  the  experimental  projects,  one  being  located  at  Simpson  and  the 
other  at  Yellowknife.  Both  at  Simpson  and  at  Yellowknife  progress  was  made 
in  erecting  buildings  necessary  for  this  program. 

Eastern  Arctic  Patrol 

The  loss  of  the  R.M.S.  Nascopie  in  1947  necessitated  radical  changes  in 
the  organization  of  the  Patrol.  Six  small  motor  vessels  in  additions  to  the  C.G.S., 
N.B.  McLean,  schooners,  and  Peterhead  boats,  were  used  to  carry  supplies  to 
Eastern  Arctic  posts.  The  motor  vessels  were  the  Terra  Nova,  Clarenville, 
Earle  Trader  and  Eskimo  operated  by  the  Hudson's  Bay  Company,  the  Ice 
Hunter  operated  by  the  Baffin  Trading  Company,  and  the  Regina  Polaris  oper- 
ated by  the  Hudson  Bay  Vicariate  Transport  Limited. 

The  M.V.  Regina  Polaris  sailed  from  Montreal  on  July  10.  The  small 
Government  party  on  board  included  S.  J.  Bailey  and  an  educationalist  of  the 
Northwest  Territories  Administration,  Dr.  H.  W.  Lewis,  Medical  Officer,  and  a 
dentist  from  the  Department  of  National  Health  and  Welfare.  The  ship 
proceeded  directly  to  Chesterfield,  N.W.T.,  discharged  her  cargo,  and  spent  the 
rest  of  the  summer  on  trips  out  of  Churchill,  Manitoba,  to  Baker  Lake  and 
points  in  Hudson  Bay,  Hudson  Strait,  and  Ungava  Bay,  returning  to  Quebec  on 
October  8. 

The  Terra  Nova,  loaded  with  Government  supplies,  sailed  from  Montreal 
on  August  8  with  Alexander  Stevenson,  Administrative  Officer  of  the  North- 
west Territories  Administration,  on  board,  and  visited  northern  Baffin  Island 
and  Devon  Island,  calling  at  River  Clyde,  Pond  Inlet,  Arctic  Bay,  Dundas 
Harbour,  and  Pangnirtung.  The  vessel  reached  Churchill  on  September  9 
and  loaded  supplies  for  the  Hudson  Bay  and  Strait  region  for  delivery  on 
her  homeward  voyage.  The  Fort  Severn,  a  small  schooner  operated  by  the 
Hudson's  Bay  Company  out  of  Churchill,  serviced  Igloolik  and  assisted  the 
larger  vessels  in  freighting  to  the  west  coast  of  Hudson  Bay. 

At  all  ports  of  call  officers  of  the  Administration  investigated  and  reported 
on  such  matters  as  Eskimo  economy,  food  and  health  conditions,  trading, 
administration  of  Family  Allowances,  relief  and  Old  Age  Allowances,  edu- 
cation and  social  conditions,  vital  statistics,  and  items  of  general  adminis- 
tration. These  officers  also  looked  after  postal  matters  for  the  Post  Office 
Department  and  citizenship  matters  for  the  Secretary  of  State  Department. 

The  Baffin  Island  section  of  the  patrol  found  Eskimo  economy  and  health 
conditions  to  be  good  although  it  had  been  a  rather  poor  fur  year.  Wildlife 
resources  of  the  land  and  sea  seemed  adequate  and  the  natives  had  not 
suffered  from  the  scarcity  of  fur.     The  Hudson  Bay  and  Ungava  Bay  sections 
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of  the  patrol  found  the  native  economy,  health,  and  food  resources  to  be 
good  for  the  most  part  although  some  of  the  Eskimos  on  the  Quebec  coast 
were  experiencing  a  scarcity  of  country  produce. 

At  all  points  it  was  found  that  Family  Allowances,  which  are  paid  in  kind 
to  the  Eskimos,  were  being  efficiently  handled.  As  a  result,  the  children  are 
better  fed  and  clothed  than  in  previous  years.  During  the  year  the  North- 
west Territories  Council  authorized  the  payment  of  an  Old  Age  Allowance 
of  $8  per  month  to  all  Eskimos  over  70  years  of  age.  Forms  for  the  regis- 
tration of  these  aged  people  were  left  at  all  posts.  Many  individual  welfare 
problems  were  dealt  with  and  it  was  found  that  the  administration  of 
Government  relief  to  indigent  widows,  orphans,  and  the  aged  and  infirm, 
was  being  well  handled. 

The  educational  officer  of  the  Administration  reported  on  the  educational 
needs  of  the  Eskimo  as  a  basis  for  planning  an  expanded  program  of  edu- 
cation to  fit  them  to  meet  changing  conditions  and  the  encroachment  of 
civilization  upon  the  region.  It  was  found  that  the  Book  of  Wisdom,  an 
■educational  booklet  prepared  in  Eskimo  syllabic  script  and  distributed  by 
the  Administration  in  1947,  is  keenly  appreciated  by  the  Eskimo  people. 

Yukon  Territory 

Yukon  Territory  comprises  the  extreme  northwestern  part  of  the  main- 
land of  Canada,  and  has  an  area  of  207,076  square  miles.  It  is  bounded  on 
the  north  by  the  Arctic  Ocean;  on  the  east  by  Mackenzie  District  of  the 
Northwest  Territories;  on  the  south  by  British  Columbia  (latitude  60  degrees 
north)  and  the  United  States  Territory  of  Alaska;  and  on  the  west  by  Alaska 
(longitude  141  degrees  west). 

Most  of  the  Yukon's  population  is  found  in  the  southern  part  of  the 
Territory.  According  to  the  1941  census,  the  population  of  Yukon  Terri- 
tory was  4,914.  This  figure  has  been  increased  by  new  developments,  including 
a  revival  of  the  mining  industry.  The  most  recent  estimate  places  the 
population  of  the  Territory  at  7,512,  composed  of  5,927  whites  and  1,585 
Indians. 

The  Yukon  was  created  a  separate  territory  in  June  1898.  The  local 
government  consists  of  a  chief  executive,  the  Commissioner,  and  an  elective 
Legislative  Council  of  three  members  with  a  three-year  tenure  of  office. 
The  Commissioner  administers  Government  measures,  and  works  under 
instructions  from  the  Governor  in  Council  or  the  Minister  of  Mines  and 
Resources.  The  Commissioner  in  Council  has  power  to  make  ordinances 
dealing  with  the  imposition  of  local  taxes,  sale  of  liquor,  preservation  of  game, 
establishment  of  territorial  offices,  maintenance  of  prisons  and  municipal 
institutions,  issue  of  licences,  incorporation  of  companies,  solemnization  of 
marriages,  property  and  civil  rights,  administration  of  justice,  and  generally 
all  matters  of  a  local  and  private  nature  in  the  Territory.  The  seat  of  government 
is  at  Dawson,  Y.T. 

Territorial  Council 

The  Commissioner  of  Yukon  Territory  is  J.  E.  Gibben,  K.C.,  Dawson. 
The  Yukon  Territorial  Council,  elected  by  acclamation  for  a  three-year  term 
in  1947,  was  composed  as  follows:  Mayo  District,  Ernest  J.  Corp,  Keno  Hill; 
Whitehorse  District,  R.  Gordon  Lee,  Whitehorse;  and  Dawson  District,  John 
R.  Fraser,  Dawson. 
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Work  of  Council 

The  work  of  the  Council  has  increased  in  recent  years  by  the  need  of 
the  Councillors  to  give  consideration  to  legislation  designed  to  meet  the  new 
conditions  caused  by  the  greater  activity  in  the  Territory  and  to  implement 
the  financial  agreement  with  the  Dominion. 

The  Yukon  Council  met  on  July  7  and  was  prorogued  on  July  23.  Details 
of  the  business  transacted  are  contained  in  the  Introduction  to  this  Section. 

The  Council  met  again  on  March  30  to  vote  supply  and  to  consider  non- 
contentious  legislation  needed  for  the  proper  administration  of  the  Territory. 
As  the  session  carried  over  into  the  1949-50  fiscal  year  its  work  will  be  noted 
in  the  report  for  that  year. 

Territorial  Administration,  Revenue  and  Expenditures 

The  Commissioner  was  relieved  of  much  detailed  work  by  the  appoint- 
ment of  C.  E.  Becker,  K.C.,  as  Public  Administrator  and  the  appointment  of 
a  Deputy  Registrar  of  Land  Titles  and  a  Legal  Adviser  to  the  Territorial 
Government.  This  arrangement  enabled  him  to  devote  more  time  to  his 
administration  tasks.  The  vacant  positions  of  Territorial  Treasurer  and 
Secretary   were   filled   by   the   appointment   of   W.   A.   Wardrop. 

Revenue  collected  under  Territorial  Government  Ordinances  was 
$177,511.56.  The  amount  transferred  from  the  liquor  account  was  $260,000. 
A  grant  of  $199,470.81  was  made  to  the  Yukon  Council  by  the  Dominion 
Government  and  $148,673.95  was  drawn  from  surplus  account.  Territorial 
Government  expenditures  for  the  year  were  $785,656.32. 

Finance 

A  financial  agreement  between  the  Government  of  Canada  and  the 
Government  of  the  Yukon  Territory,  similar  to  existing  Dominion-Provincial 
Agreements,  and  pattei-ned  on  that  between  Canada  and  British  Columbia, 
was  signed  on  September  14,  1948.  Under  its  terms,  the  Government  of  the 
Yukon  Territory  resigned  its  right  to  levy  income  taxes  and  to  collect  succes- 
sion duties,  and  in  return  will  receive  an  annual  grant  from  the  Federal 
Government.  This  agreement  enables  the  Territorial  Government  to  plan 
the  financing  and  administration  of  its  responsibilities  on  a  sounder  basis 
than  had  been  possible  previously. 

A  qualified  land  appraiser  from  Vancouver  was  engaged  to  make  an 
assessment  survey  which  would  serve  as  a  basis  for  an  equitable  system  of 
property  taxation  in  the  Yukon. 

Municipal  Expansion  and  General  Construction 

An  additional  subdivision  to  the  south  of  Whitehorse  was  surveyed  to 
provide  building  sites  for  the  increasing  population.  Discussions  are  under 
way  for  the  incorporation  of  Whitehorse  as  a  town. 

The  Territorial  Government  spent  $211,005.77  on  roads,  bridges,  and  public 
works.  The  greater  part  of  this  sum  was  for  the  maintenance  and  construction 
of  mining  roads. 

Health  and  Welfare 

The  Yukon  Territorial  Government  spent  $207,976.16  on  hospitals,  char- 
ities and  public  welfare,  an  increase  of  $30,850.66  over  the  preceding  year. 
Included  in  the  total  were:  care  of  indigents,  mostly  aged  persons,  $54,222.56; 
child  welfare,  $11,032.36;  and  grants  to  hospitals,  $134,396.47.  The  hospital 
grants  were  divided  as  follows:  Whitehorse  General  Hospital,  $35,000;  Mayo 
General  Hospital,  $14,342.70;  and  St.  Mary's  Hospital,  Dawson,  $85,053.77. 
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Registrations  under  the  Vital  Statistics  Ordinance  dui'ing  the  year  were: 
births,  400;  marriages,  77;  and  deaths,  71.  The  number  of  births  increased  by 
59,  over  the  previous  year. 

A  tubercular  X-ray  survey  was  undertaken  in  conjunction  with  the  Indian 
Affairs  Branch,  and  1,392  plates  were  taken  at  a  cost  of  $2,002.14  to  the  Ter- 
ritorial Government.  Detection  and  control  of  venereal  disease  was  carried 
out  by  Medical  Health  Officers  with  the  assistance  of  facilities  at  the  three 
hospitals  within  the  Territory. 

Health  Officers  were  stationed  at  Dawson,  Mayo  and  Whitehorse,  and  their 
duties  were  defined  by  the  revised  Public  Health  Ordinance  passed  in  July. 
They  also  gave  medical  care  to  persons  in  receipt  of  assistance  from  the  Terri- 
torial Government  at  a  cost  of  $4,899.98.  The  Public  Health  Ordinance  of 
1948  also  provided  for  the  appointment  of  a  Sanitary  Inspector  to  assist  the 
Health  Officers  and  this  position  was  filled  in  February. 

Education 

Expenditures  on  education  by  the  Territorial  Government  were  $114,858.20, 
an  increase  of  $10,153.05  over  the  previous  year.  There  were  500  pupils 
enrolled  in  the  Territory's  ten  schools  and  daily  attendance  averaged  448,  or 
89-6  per  cent.  Twenty  teachers  were  employed,  most  of  them  holders  of  first- 
class  British  Columbia  or  Alberta  certificates.  One  new  school  was  opened  at 
Teslin. 

Arrangements  were  made  with  the  Royal  Canadian  Corps  of  Signals  to 
broadcast  recordings  of  the  national  school  broadcasts  over  the  Army-operated 
radio  stations  CFWH  at  Whitehorse  and  CFYT  at  Dawson. 

Law  and  Order 

Law  and  order  have  been  well  maintained  throughout  the  Territory  by 
the  Royal  Canadian  Mounted  Police. 

The  Juvenile  Delinquents  Act,  which  was  proclaimed  in  the  City  of 
Dawson  and  the  taxation  area  of  Whitehorse  in  1947,  was  extended  in  1948  to 
include  that  portion  of  the  mining  districts  of  Dawson  and  Mayo  south  of  the 
sixty-sixth  parallel  of  north  latitude,  and  the  mining  district  of  Whitehorse. 
The  necessity  of  trying  the  Territory's  rare  cases  of  juvenile  delinquency  under 
the  Criminal  Code  has  thus  been  obviated. 

Fur  and  Game 

The  number  of  pelts  taken  of  the  more  valuable  furs  such  as  muskrat, 
lynx,  marten,  mink,  weasel,  otter  and  fox  declined,  and  fisher,  wolverine  and 
coyote  increased  slightly.  There  was  a  close  season  on  beaver.  There  were 
138,468  squirrel  pelts  exported,  as  compared  with  64,834  in  1947. 

Revenue  collected  under  the  Fur  Export  Tax  was  $11,407.51.  Bounty  pay- 
ments for  wolves  and  coyotes  amounted  to  $10,320,  a  decrease  of  $630  from  the 
previous  year. 

Federal  Administration 

The  Lands  and  Development  Services  Branch  of  the  Department  at  Ottawa 
is  responsible  for  the  transaction  of  business  arising  from  the  general  adminis- 
tration of  the  Territory  under  the  Yukon  Act  and  ordinances  passed  by  the 
Territorial  Council,  and  for  the  administration  of  natural  resources. 

The  Department  continued  its  program  for  the  development  of  the  natural 
resources  and  administration  of  the  Territory.  A  start  was  made  on  its  long- 
term  plan  to  convert  the  Whitehorse-Mayo-Dawson  trail  into  an  all-weather 
road  and  $400,000  was  spent  in  constructing  the  first  28  miles  on  the  Minto- 
Mavo  section  and  in  laying  in  supplies  and  equipment  to  enable  an  early  start 
to  be  made  during  the  next  fiscal  year. 
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Scientific  Surveys 

The  Federal  Government  continued  to  survey  and  map  the  Territory  and. 
26  parties  were  engaged  on  ground  iield  work.  The  Geological  Survey  had 
three  parties  engaged  in  the  geological  study  of  the  Whitehorse,  Dezadeash 
and  McQuesten  areas,  and  one  party  commenced  a  detailed  study  of  the  geology 
and  mineral  deposits  of  Keno  and  Galena  Hills.  From  the  Geodetic  Survey^ 
one  party  continued  first  order  triangulation  easterly  from  Whitehorse  in  the 
vicinity  of  the  Alaska  Highway,  and  a  network  of  approximately  100  miles  of 
triangulation  for  mapping  control  was  completed.  A  second  party  completed 
120  miles  of  semi-precise  traverse  of  the  Whitehorse-Dawson  Trail  from  its 
junction  with  the  Alaska  Highway,  20  miles  west  of  Whitehorse.  A  third  party 
ran  166  miles  of  precise  levels  along  the  Haines  Cut-off  and  the  Carcross- 
Tagish-Jake's  Corner  road.  Legal  Surveys  surveyed  the  right  of  way  of  the 
Whitehorse-Carcross  road;  made  miscellaneous  lot  surveys  at  Ross  River, 
Tagish,  Whitehorse,  Mayo  and  Teslin;  surveyed  56  mineral  claims  at  Mayo; 
and  located  and  monumented  36  miles  of  the  Yukon-British  Columbia  bound- 
ary between  longitudes  129°  and  130'\  Twelve  parties  from  Topographical 
Surveys  surveyed  26,700  square  miles  by  photo-topographical  methods  for 
publication  at  the  scale  of  4  miles  to  1  inch  and  1,052  square  miles  for  public- 
ation at  the  scale  of  1  mile  to  1  inch.  These  surveys  were  supplemented  by 
five  parties  from  the  Canadian  Army  Survey  Establishment.  In  addition,  the 
Roj^al  Canadian  Air  Force  continued  its  program  of  aerial  photography  to  assist 
in  mapping  the  Territory. 

Archaeological  work  was  carried  out  in  the  Yukon  by  three  members  of 
the  staff  of  the  National  Museum,  and  botanical  collections  were  made  in  the 
McQuesten  district  by  one  member  of  the  National  Museum  staff. 

The  Alaska  Highway 

The  maintenance  of  the  Alaska  Highway,  access  roads  to  airports  along 
the  Northwest  Staging  Route,  and  fiight  strips  bordering  the  highway,  was 
under  the  jurisdiction  of  the  Department  of  National  Defence  (Canadian 
Army).  The  highway  was  open  for  traffic  throughout  the  year.  Several 
temporary  wooden  bridges  built  by  the  United  States  Army  during  the  war 
were  replaced  by  permanent  structures. 

Airports  along  the  Northwest  Staging  Route  continued  to  be  maintained 
by  the  Royal  Canadian  Air  Force,  and  flight  strips  bordering  the  highway 
were  serviced  by  the  Royal  Canadian  Engineers.  The  Northwest  Communic- 
ation System,  comprising  the  telephone  and  telegraph  systems  paralleling  the 
highway,  was  operated  by  Canadian  National  Telegraphs  under  the  admin- 
istration of  the  Department  of  Transport.  It  provides  facilities  for  public 
long-distance  telephone  and  commercial  services  at  a  number  of  repeater 
stations  along  the  highway.  In  addition,  this  system  ties  in  with  other  Depart- 
ment of  Transport  lines  of  communication  at  Fort  St.  John,  Beatton  River, 
Fort  Nelson,  Smith  River,  Watson  Lake,  Teslin,  Whitehorse,  Aishihik,  and  Snag. 

During  the  year,  five  lunch-stops  and  three  overnight  camp-grounds  were 
provided  by  the  Lands  and  Development  Services  Branch  for  the  accommod- 
ation of  the  travelling  public.  This  brings  to  ten  the  total  number  of  overnight 
camp-grounds  established  at  scenic  points  along  the  highway  in  Yukon 
Territory. 

Bus  services  were  operated  regularly  on  the  highway  between  Dawson 
Creek  and  Whitehorse  by  the  British  Yukon  Navigation  Company,  and  between 
Whitehorse  and  Fairbanks  by  the  British  Yukon  Navigation  Company  and  the 
O'Harra  Bus  Lines.  Facilities  for  the  repair  and  maintenance  of  motor 
vehicles  continued  to  increase  in  number  and  to  offer  improved  service.  The 
Haines  Cut-Off  Road  was  open  for  traffic  during  the  summer  months  only. 
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Canol    Project 

Dismantling  of  the  4-inch  pipeline  from  Norman  Wells,  Northwest  Terri- 
tories to  Whitehorse,  Yukon  Territory,  was  continued.  Transfer  of  the  oil 
refinery  from  Whitehorse  to  Edmonton  was  completed  by  Imperial  Oil  Limited. 
Pipelines  from  Skagway  to  Whitehorse  and  from  Whitehorse  to  Fairbanks, 
constructed  as  part  of  the  Canol  Project,  were  operated  under  an  agreement 
between  the  Govei-nment  of  the  United  States  and  the  White  Pass  and  Yukon 
Route  and  its  subsidiaries.  The  line  from  Skagway  to  Whitehorse  reduced  the 
transportation  cost  of  fuel  oil. 

Forest  Protection 

Forest  fire  protection  in  Yukon  Territory  has  been  confined  generally  to 
areas  accessible  from  the  Alaska  Highway  and  the  connecting  road  system. 
The  present  aim  is  to  extend  the  protection  service  in  line  with  road 
construction. 

During  the  1948  season,  15  forest  fires  were  recorded  in  Yukon  Territory, 
as  compared  with  21  in  the  preceding  year.  However,  suppression  costs 
climbed  to  $14,509.58,  as  compared  to  $470.14  in  1947.  Two  serious  outbreaks, 
one  in  the  vicinity  of  Mendenhall  Creek,  and  the  other  adjacent  to  the  railroad 
right  of  way  at  Carcross,  accounted  for  97  •  5  per  cent  of  the  area  burned  and 
93  per  cent  of  the  fire-fighting  costs.  The  following  table  shows  a  comparison 
of  the  forest  fire  statistics  for  the  past  two  years: 

1947  1948 

Number   of   fires   reported    21  15 

Total  area  burned    (acres)     1,675  55,820 

Total  merchantable    timber    burned     (acres)  645  50,911 

Fire-fighting  costs    $470. 14  $14,509.58 

Eight  fires  occurred  during  June  when  weather  conditions  created  an  abnormally 
high  fire  hazard.  Nine  of  the  15  fires  reported  were  attributed  to  carelessness 
on  the  part  of  smokers  and  campers.  Three  were  caused  by  sparks  from  loco- 
motives, one  by  flying  embers  from  a  burning  building,  one  from  slash-burning 
operations,  and  one  was  of  unknown  origin. 

Constant  fire  patrols  were  made  along  the  Alaska  Highway  and  connecting 
roads  during  the  fire-season  months.  In  addition,  tlie  education  program  for 
the  conservation  of  forests  was  intensified.  Motion  pictures  which  stressed  the 
need  for  forest  protection  were  exhibited  in  schools  and  camps  throughout 
the  Territory.  Ten  of  the  fires  were  reported  by  residents,  indicating  an 
increasing  fire-consciousness. 

Organizations  such  as  commercial  transport  companies,  the  Royal  Cana- 
dian Mounted  Police,  the  Canadian  Army  and  the  Royal  Canadian  Air  Force 
continued  to  co-operate  in  preventing,  detecting,  and  reporting  forest  fires. 
The  forest  protection  organization  was  strengthened  by  additional  fire  pumps, 
hose,  short  wave  two-way  radios,  small  tools,  and  a  3-ton  truck.  Fire-fighting 
equipment  was  provided  the  contractor  on  the  construction  of  the  Minto-Mayo 
section  of  road. 

The  Forester  in  charge  of  forest  protection  continued  to  assist  the  Crown 
Timber  and  Land  Agent  at  Whitehorse  in  the  administration  of  timber  and 
public  lands   in  southern  Yukon. 

Hydro-Electric  Developments 

The  practicability  of  developing  hydro-electric  power  on  the  Mayo  River 
to  serve  the  mining  industry  of  the  neighbouring  area  was  investigated. 

An  application  to  develop  a  power  site  on  Porter  Creek,  about  seven  miles 
northwest  of  Whitehorse,   was  received  from  the  Yukon  Electrical  Company 
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which  serves  Whitehorse  and  vicinity.  The  proposed  development,  involving 
storage  on  two  small  lakes  and  a  diversion  of  Fish  Creek,  would  have  an  initial 
capacity  of  400  h.p.  under  420-foot  head.  Following  an  inspection  and  a 
favourable  report  by  an  engineer  c^  the  Dominion  Water  and  Power  Bureau, 
the  issue  of  an  interim  licence  was  recommended  and  a  draft  was  prepared 
for  departmental  approval.  Throughout  the  year,  five  stream-gauging  stations 
were  maintained  in  the  Yukon  by  the  Bureau,  which  has  a  sub-office  at 
Whitehorse. 

Mining 

The  mining  industry  had  a  successful  year  despite  transportation  diffi- 
culties. Preliminary  figures  for  mineral  production  are:  gold,  mostly  placer, 
60,614  ounces;  silver,  1,718,618  ounces;  lead,  4,598,665  pounds;  zinc,  493,469 
pounds,  and  coal,  1,535  tons. 

The  development  of  the  Tantalus  Butte  Coal  Mine  near  Carmacks  con- 
tinued with  financial  assistance  from  the  Federal  Government.  Transportation 
difficulties  curtailed  production  plans  and  in  September  the  mine  was  closed 
for  the  winter.  During  the  production  period,  1,535  tons  of  coal  were  mined  and 
delivered  to  markets,  as  compared  to  approximately  250  tons  in  the  previous 
year.  The  coal  was  of  good  quality  and  the  supply  eased  to  a  great  extent  the 
shortage  of  wood  fuel,  particularly  in  Dawson  and  Mayo.  Discussions  have 
been  held  and  plans  made  to  improve  transportation  facilities  and  to  find  new 
markets  for  increased  coal  production. 

Active  prospecting  by  large  mining  companies  and  individual  prospectors 
continued  throughout  the  Territory.  Interest  centred  primarily  on  the  search 
for  base  metals. 

Agriculture 

The  Dominion  Experimental  Substation  on  the  Alaska  Highway  100  miles 
west  of  Whitehorse  continued  its  activities  to  discover  suitable  agricultural 
products  which  would  enable  the  Territory  to  be  self-supporting  as  far  as 
possible  in  the  production  of  food.  The  substation  harvested  its  first  crops  in 
1946  and  by  1948  feeds  and  grain  had  been  cultivated  to  such  an  extent  that 
poultry  and  a  small  herd  of  dual-purpose  cattle  were  added  to  the  farm  stock. 
Winter  varieties  of  wheat  and  rye  sown  in  August,  1947,  produced  an  excellent 
first  crop  in  August,  1948. 

The  officer  in  charge  of  the  substation  visited  most  settled  parts  of  the 
Territory.  The  season  was  normal  and  garden  products  were  well  up  to  standard. 

National  Parks  Service 

Canada's  National  Parks  System  now  comprises  seventeen  National 
Parks,  and  nine  National  Historic  Parks.  The  parks  are  administered  under 
the  authority  of  the  National  Parks  Act  and  Regulations. 

An  area  of  21  square  miles  was  withdrawn  from  Banff  National  Park 
and  returned  to  the  Province  of  Alberta  to  facilitate  development  of  a  hydro- 
electric project  adjacent  to  the  park  boundary.  A  small  area  was  also  with- 
drawn from  Elk  Island  Park  to  provide  an  additional  right-of-way  for 
Provincial  Highway  No.  16,  which  crosses  the  park  from  east  to  west.  The 
new  national  park  in  New  Brunswick  was  re-named  "Fundy  National  Park" 
by  Parliament,  in  compliance  with  a  request  from  the  province.  Inspections 
of  proposed  additions  to  the  National  Parks  system  in  British  Columbia  were 
undertaken  and  reports  prepared.  The  total  area  now  included  in  National 
Parks  is  29,146  square  miles  and  the  area  in  National  Historic  Parks  is 
735  acres. 
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A  large  increase  in  appropriations  for  maintenance  and  development 
resulted  in  a  good  start  on  highway  improvement,  as  well  as  the  extension 
of  other  essential  services  held  in  abeyance  during  the  war  years  when  funds 
were  not  available.  Extensions  to  tourist  accommodation  were  made  by 
private  enterprise  on  sites  made  available  by  the  Department.  Public  camp- 
grounds in  the  parks,  which  are  widely  used  by  visitors  carrying  their  own 
camping  equipment,  were  also  improved  and  extended.  In  Fundy  Park  in 
New  Brunswick,  a  program  of  road  and  building  construction  and  develop- 
ment of  recreational  facilities  was  undertaken. 

The  existence  of  freehold  or  alienated  lands  within  the  outer  boundaries 
of  some  of  the  national  parks  is  a  matter  of  increasing  concern.  These 
properties  were  originally  acquired  by  the  owners  prior  to  the  establishment 
of  the  parks  and  their  retention  or  development  by  private  enterprise  raises 
difficulties  in  park  administration,  particularly  in  cases  where  mineral  rights 
are  involved.  During  the  year  the  Department  arranged  to  purchase  one 
small  area  required  for  highway  purposes. 

Travel  to  the  Parks 

Attendance  at  the  National  Parks  was  1,362,994,  the  greatest  number  of 
visitors  ever  recorded  in  any  fiscal  year.  This  figure  represents  an  increase 
of  119,172  over  the  previous  year,  and  was  achieved  in  spite  of  adverse  weather 
conditions  which  interrupted  or  interfered  with  travel  to  many  points  irl 
Western  Canada.  The  number  of  visitors  to  each  park,  and  comparative 
figures  for  the  previous  year,  will  be  found  in  the  following  table. 

Comparative  Statement  of  Visitors  to  the  I\ational  Parks  from  April  1  to  March  31 

Increase  or 

National   Parks  1948-49  1947-48  Decrease 

Banff     391,294  326,573  +      64,721 

Cape    Breton    Highlands 25,769  27,507  —        1,738 

Elk   Island    66,541  45,615  +      20,926 

Georgian   Bay    Islands 6,794  4,778  +        2,016 

Glacier    626  839  —            213 

Jasper    72,392  71,957  +            435 

Kootenay     68,276  77,805  —        9,529 

Mount  Revelstoke    12,795  11,053  +         1,742 

Point  Pelee      133,189  109.354  +      23,835 

Prince  Albert    38.048  34,371  +        3,677 

Prince   Edward    Island    84,333  67,508  +       16,825 

Riding  Mountain    213,328  184,778  +      28,550 

St.  Lawrence   Islands    27,154  14,299  +       12,855 

Waterton  Lakes    86,717  147,177  —      60,460 

Yoho     34.654  31,085  +        3,569 

Sub-total     1,261,910  1,154,699  +     107,211 

National  Historic  Parks 

Fort  Anne    14,547  11,980  +  2,567 

Fort    Beauséjour     19^007  16,397  +  2,610 

Fort    Chambly     28,319  26,703  +  1,616 

Fort  Lennox    2,830  1,303  +  1,527 

Fortre.ss    of   Louisbourg 5,012  4,858  +  154 

Fort  Maiden    14,004  14,065  —  61 

Fort    Wellington     8,390  5,800  +  2,590 

Port  Royal  Habitation 8,975  8,017  +  958 

Sub-total 101,084  89,123  +       11,961 

Grand  Total 1,362,994  1,243,822  +    119,172 
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Special  Events 

Events  of  special  interest  included  trail  riding,  trail  hiking  and  mount- 
aineering expeditions,  golf  and  tennis  tournaments,  regattas,  ski  meets,  and 
winter  carnivals.  In  addition,  many  organizations  from  places  in  Canada 
and  the  United  States  held  conventions  or  meetings  in  the  National  Parks. 

Their  Excellencies,  The  Governor  General  of  Canada  and  Viscountess 
Alexander  of  Tunis,  with  their  family,  spent  part  of  the  months  of  July  and 
August  at  Dalvay  House  in  Prince  Edward  Island  National  Park,  where  they 
were  guests  of  the  Province.  The  Alpine  Club  of  Canada  held  its  annual 
camp  at  Peyto  Lake  in  Banff  Park  during  the  latter  part  of  July  and  early 
August  with  a  record  attendance  which  necessitated  extending  the  duration 
of  the  meet.  The  Skyline  Trail  Hikers  and  Trail  Riders  of  the  Canadian 
Rockies  organizations  sponsored  supervised  outings  in  Banff  Park.  Two 
special  tours  were  carried  out  for  newspaper  editors  in  Banff,  Jasper,  Elk 
Island,  Yoho  and  Waterton  Lakes  Parks,  under  the  auspices  of  the  Pacific 
Northwest  Travel  Association  in  July  and  August.  Open  golf  tournaments 
were  held  in  Banff,  Jasper,  Prince  Albert  and  Riding  Mountain  National 
Parks,  which  attracted  large  entries.  The  Saskatchewan  Provincial  Tennis 
Championships  were  held  at  Waskesiu,  in  Prince  Albert  National  Park  during 
the  latter  part  of  July. 

The  annual  winter  carnival  and  bonspiel  featured  the  winter  sports 
season  in  Banff  Park.  A  new  chair-lift  erected  late  in  1948  on  the  slopes  of 
Mount  Norquay,  overlooking  the  town  of  Banff,  was  officially  opened  in 
December  by  the  Hon.  James  A.  MacKinnon,  Minister  of  Mines  and  Resources. 
The  famous  "Nels  Nelson"  ski  jump  and  hill  on  the  slopes  of  Mount  Revelstoke 
were  reconstructed  and  were  officially  opened  at  a  special  competition  early 
in  the  winter. 

Publicity  and  Information 

The  work  of  making  known  the  beauties  and  attractions  of  the  National 
Parks  was  continued  by  the  Editorial  and  Information  Division  of  the  Depart- 
ment. This  was  achieved  by  the  distribution  of  illustrated  booklets,  folders 
and  press  articles,  and  by  the  use  of  motion  picture  films,  slides,  lectures,  and 
exhibits.  In  this  work,  valuable  assistance  is  extended  to  the  Department  by 
the  National  Film  Board,  the  Canadian  Government  Exhibition  Commission, 
and  the  Canadian  Government  Travel  Bureau.  To  meet  the  demands  for 
printed  material  descriptive  of  the  National  Parks  more  than  90,000  illustrated 
booklets  and  310,676  folders  were  distributed.  These  were  made  available  to 
the  superintendents  of  the  various  parks,  provincial  tourist  bureaus  and  other 
travel  agencies.  In  addition  to  the  above,  five  booklets  and  nine  leaflets 
describing  National  Historic  Pai'ks  and  Sites  in  Canada  were  distributed  in 
quantity  in  response  to  inquiries.  Of  these  publications  three  were  issued  for 
the  first  time:  "National  Historic  Parks  and  Sites  in  Quebec"  (French  and 
English  editions);  "Fort  Maiden  National  Historic  Park";  and  "The  Fortress  of 
Louisbourg".  Anglers  Guides  to  Banff,  Jasper,  Waterton  Lakes,  Prince  Albert, 
Yoho,  Kootenay  and  Mount  Revelstoke  Parks  were  also  made  available  to 
visitors  desiring  to  fish  in  the  waters  of  these  parks. 

Three  new  16  mm.  coloured  sound  films  known  as  the  "Holiday  Series" 
which  depict  scenes  in  the  National  Parks  in  Eastern  Canada,  were  completed 
by  the  National  Film  Board.  These  subjects  include  "Holiday  Island",  "Island 
Holiday",  and  "Seaside  Holiday"  describing  respectively  Georgian  Bay  Islands, 
Cape  Breton  Highlands  and  Prince  Edward  Island  National  Parks.  Thirty 
prints  of  each  of  these  film  subjects  were  purchased  for  distribution  in  Canada 
through  outlets  of  the  National  Film  Board  and  an  additional  62  prints  of  each 
were  purchased  by  the  Canadian  Government  Travel  Bureau  for  distribution 
in  the  United  States. 
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Special  displays  featuring  the  National  Parks  were  constructed  and 
installed  by  the  Canadian  Government  Exhibition  Commission  at  the  Pacific 
National  Exhibition  at  Vancouver,  B.C.;  the  Canadian  National  Exliibition  at 
Toronto;  and  the  Western  Fair  at  London,  Ontario.  Other  National  Park 
displays  were  arranged  in  co-operation  with  the  Canadian  Government  Ti-avel 
Bureau  at  travel  and  sportsmen's  shows  held  during  the  winter  at  Seattle,  and 
San  Francisco.  Representatives  of  the  National  Parks  Service  were  in  attend- 
ance at  these  exhibitions  to  furnish  special  information.  In  addition,  the 
superintendent  of  camp-grounds  and  recreation  at  Prince  Albert  National  Park 
undertook  a  special  lecture  tour  in  the  cities  and  larger  towns  of  Saskat- 
chewan, during  which  the  National  Park  films  were  exhibited  and  brief  addresses 
outlining  the  attractions  of  the  National  Parks  were  made. 

Close  co-operation  was  maintained  during  the  year  with  travel  and  other 
agencies  and  assistance  rendered  promptly  in  meeting  requests  for  material 
concerning  the  National  Parks. 

Maintenance  and  Improvements 

Roads  and  Bridges 

A  large  proportion  of  the  highway  development  was  undertaken  in  the 
mountain  parks  of  Alberta  and  British  Columbia.  In  Jasper  Park  sections  of 
the  Banff-Jasper  Highway  were  widened  to  26  feet  and  a  base  of  crushed  gravel 
applied.  Grades  and  alignment  were  extensively  revised.  Approximately  18 
miles  were  rough-graded  and  14-5  miles  fine-graded  and  gravelled.  On  the 
Jasper-Edmonton  Highway,  29  miles  were  rough-graded,  27  •  5  miles  fine-graded, 
and  24-15  miles  gravelled.  The  road  was  also  widened  to  32  feet.  The  steel 
work  on  new  bridges  over  the  Rocky  and  Athabasca  Rivers  was  completed, 
except  for  painting.  In  addition,  construction  of  concrete  abutments  for  a  new 
bridge  over  Fiddle  River  was  completed.  A  start  was  also  made  on  the  recon- 
struction of  the  road  between  Maligne  Canyon  and  Medicine  Lake. 

Flood  conditions  during  May.  June  and  August,  which  resulted  in  slides 
and  washouts,  necessitated  extensive  road  and  bridge  repairs  in  all  sections  of 
Banff  Park.  The  bridges  over  No-See-Um  Creek  on  the  Banff-Jasper  Highway 
and  over  the  Spray  River  near  Banff  were  repaired.  A  large  number  of  culverts 
were  installed  on  the  Banff-Jasper  Highway  north  of  Lake  Louise,  preparatory 
to  hard  surfacing  of  the  road.  Reconstruction  of  the  portion  of  the  Banff- 
Windermere  Highway  in  Banff  Park  was  virtually  completed,  including  the 
construction  of  a  new  bridge  over  Boom  Creek. 

In  Kootenay  Park,  work  was  continued  on  the  Banff- Windermere  High- 
way. Grading  of  13  miles  of  road  west  from  Kootenay  Crossing  was  completed, 
and  12  miles  of  this  stretch  gravelled.  The  road  was  also  widened  to  32  feet. 
Resurfacing  of  the  section  of  the  highway  between  Vermilion  Crossing  and 
Marble  Canyon  was  undertaken  and  work  also  continued  on  the  section  east  of 
Radium  Hot  Springs,  where  two  miles  of  road  was  completed  after  extensive 
rock  excavation. 

Satisfactory  progress  was  made  in  the  reconstruction  of  the  Akamina 
Highway,  one  of  the  outstanding  tourist  drives  in  Waterton  Lakes  Park.  Grad- 
ing of  five  miles  of  road  involving  heavy  rock  excavation  was  completed.  In 
Yoho  Park,  progress  was  made  on  the  construction  of  a  new  concrete  bridge 
near  the  town  of  Field.  The  main  highway  in  Elk  Island  Park  was  recon- 
structed to  a  width  of  20  feet  and  surfaced  with  gravel.  Construction  of  a  new 
parking  area,  which  eventually  will  accommodate  2,500  vehicles,  was  also 
commenced. 
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In  Prince  Albert  Park,  work  was  continued  on  the  reconstruction  of  the 
main  park  highway,  from  the  southern  boundary  to  Park  Headquarters  at 
Waskesiu.  Clearing  of  the  right-of-way  to  a  width  of  80  feet  was  completed 
to  within  half  a  mile  of  the  townsite,  and  grading  and  gravelling  carried  out 
over  16  miles  of  road.  Abutments  were  completed  for  a  new  bridge  over 
Spruce  River;  six  miles  of  secondary  road  were  built  to  connect  the  Boundary 
road  with  the  Rabbit-Meridian  road;  and  10  miles  of  the  latter  route  were 
completely  reconditioned.  In  Riding  Mountain  Park,  the  Norgate  road  was 
re-gravelled  throughout  its  length  of  18-5  miles.  Re-grading  and  re-align- 
ment of  6-5  miles  of  the  Dauphin-Clear  Lake  Highway  was  completed,  prepar- 
atory to  hard  surfacing.  Improvements  were  also  made  to  the  North  Shore 
Lake  Audy,  Whirlpool  Lake,  and  Strathclair  roads. 

Progress  was  made  on  revision  of  the  Cabot  Trail  in  Cape  Breton  High- 
lands Park  between  Ingonish  and  Neil  Harbour.  Clearing  of  12  miles  of  right- 
of-way  and  some  grading  were  carried  out.  A  new  marine  drive  7-6  miles  in 
length  connecting  North  Rustico  with  New  London  Bay  was  completed  in 
Prince  Edward  Island  Park.  Numerous  other  roads  utilized  by  park  visitors 
were  also  improved,  including  the  main  road  through  Point  Pelee  Park,  of 
which  six  miles  were  hard-surfaced. 

Trails 

Reconstruction  of  five  miles  of  trail  along  Spray  River  between  Mile  15,  at 
the  end  of  the  fire  road,  and  Mile  20,  was  undertaken  in  Banff  Park.  In  Cape 
Breton  Highlands  Park  a  new  trail  was  opened  up  from  a  point  near  Mile  11 
on  the  Cabot  Trail  to  the  vicinity  of  Lake  of  Islands.  In  Elk  Island  Park, 
approximately  20  miles  of  trail  was  graded  and  made  passable  for  motor 
vehicles.  In  Glacier  Park,  grading  and  drainage  of  the  11 -mile  Glacier- Stoney 
Creek  fire  road  was  completed.  In  Jasper  Park  a  new  trail  bridge  over  the 
Miette  River  at  Geikie  was  completed.  The  trail  to  a  stand  of  timber  at  Mile  4 
on  the  Whirlpool  River  was  graded.  In  Mount  Revelstoke  Park  work  on  a  new 
trail   from  Millar   Lake   to   Jade   Lake   was   practically   completed. 

Communication  Systems 

Highway  revision  in  a  number  of  the  parks  necessitated  extensive  recon- 
struction or  relocation  of  telephone  lines,  particularly  in  Jasper  Park,  where 
practically  all  the  pole  line  between  Jasper  and  the  East  Gate  had  to  be 
relocated.  At  the  close  of  the  year  approximately  22  miles  of  this  line  had 
been  reconstructed.  Relocation  of  telephone  lines  was  also  carried  out  in 
Kootenay,  Prince  Albert  and  Waterton  Lakes  Parks. 

Fourteen  and  one-half  miles  of  new  telephone  lines,  linking  the  townsite 
with  Healy  Creek  Warden's  Cabin  and  Sunshine  Lodge  were  constructed  in 
Banff  Park.  In  Waterton  Lakes  Park,  11  miles  of  new  tree  line  were  con- 
structed and  the  Pass  Creek  and  Park  Headquarters-Bosphorous  lines  were 
rebuilt. 

New  radio  communication  equipment  was  installed  in  Banff  and  Cape 
Breton  Highlands  Parks. 

The  following  table  indicates  the  existing  mileage  of  roads,  trails,  and 
telephone  lines  within  the  National  Parks,  as  of  March  31,  1949: 
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Buildings 

In  Banff  Park,  162  building  permits  authorizing  building  construction  by- 
private  enterprise  were  issued.  Construction  in  Banff  townsite  accounted  for 
over  75  per  cent  of  the  total,  a  new  bus  depot  constituting  the  major  item.  A 
second  chalet  to  accommodate  students  of  the  Banff  School  of  Fine  Arts  was 
completed.  Construction  authorized  by  permit  outside  Banff  townsite  included 
a  service  station  near  Lake  Louise,  and  bungalow  camp  cabins.  Building 
activity  undertaken  by  the  National  Parks  Service  in  Banff  Park  included 
construction  of  a  building  in  the  public  parking  area  at  Lake  Louise.  Founda- 
tions were  laid  for  new  warden's  cabins  at  "Scotch  Camp"  and  at  the  Saskat- 
chewan River.  Twenty-four  buildings  were  transferred  to  Banff  from  the 
former  P.Ô.W.  Camp,  at  Seebe,  and  were  utilized  for  various  purposes. 

In  Jasper  Park,  53  building  permits  were  issued  covering  construction  of 
new  buildings  and  alterations  and  additions  to  existing  buildings  by  private 
enterprise.  In  Jasper  townsite  the  extension  to  the  fireball  was  virtually 
completed,  and  construction  of  a  new  information  bureau  was  approximately 
80  per  cent  completed.  A  Quonset  hut,  200'  x  40'  was  erected  west  of  the 
railway  yard  on  an  area  which  is  being  developed  for  park  workshop  pur- 
poses. Building  construction  undertaken  by  the  administration  outside  the 
townsite  included  a  new  headquarters  cabin  for  the  Snaring  District,  and  warden 
shelter  cabins  at  Meadow  Creek,  Astoria  River,  Four  Point  Camp,  at  the  head 
of  the  Brazeau  River,  and  at  the  base  of  Arete  Mountain,  midway  between 
Brazeau  River  and  Isaac  Creek.  A  utility  building  at  the  fish  hatchery  was 
practically  completed.  Good  progress  was  made  in  the  construction  of  a  new 
information  bureau  at  Mile  67,  Banff-Jasper  Highway,  opposite  the  Athabasca 
Glacier. 

In  Prince  Albert  Park,  warehouses  were  constructed  at  the  golf  course  and 
in  several  warden's  districts. 

In  Prince  Edward  Island  Park,  a  warden's  cottage  was  completed  at 
Cavendish. 

A  storekeeper's  cabin  and  a  new  cookhouse  and  dining  hall  were  com- 
pleted in  Riding  Mountain  Park. 

In  Waterton  Lakes  Park,  work  was  commenced  on  immigration  staff 
quarters  at  Chief  Mountain.  One  of  the  two  staff  residences  commenced  last 
year  was  completed,  and  good  progress  was  made  towards  completion  of  the 
other.  Excavation  was  completed  for  the  hatchery  assistant's  quarters.  Work 
continued  on  the  construction  of  a  cabin  and  stable  at  Crypt  Landing. 
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Townsites 

The  National  Parks  Service  is  responsible  for  providing  normal  municipal 
services  in  park  townsites,  including  street  and  sidewalk  maintenance,  water 
supply  and  sewage  disposal,  garbage  collection,  fire  protection,  and  public 
health  services,  and  control  of  building  design.  These  services  are  operated 
on  a  repayment  basis. 

An  extension  of  the  water  service  was  installed  on  Cougar  Street  in  Banff. 
This  is  a  permanent  service  extended  to  a  chalet  operated  by  the  Banff  School 
of  Fine  Arts.  A  new  concrete  dam  was  constructed  on  Forty  Mile  Creek  to 
provide  additional  storage  for  the  Banff  water  supply.  In  Jasper  National 
Park  a  competition  was  arranged  for  the  disposal  of  lots  for  summer  occupancy 
in  a  new  sub-division  at  Lake  Edith  and  a  number  of  lots  were  disposed  of  by 
tender.  Good  progress  was  made  on  the  construction  of  a  sewer  along  Pyramid 
Lake  Road;  an  incinerator  was  completed  and  placed  in  operation. 

The  extension  of  electric  power  and  water  systems  to  lots  on  Ta-Wa-Pit 
Drive  in  Riding  Mountain  Park  was  practically  completed.  A  new  incinerator 
was  constructed  in  the  Town  of  Field,  in  Yoho  Park,  and  a  disposal  ground 
located  west  of  the  town  on  Ottertail  Road. 

Tourist  Accommodation  and  Camp-Grounds 

New  bungalow  cabin  concessions  were  granted  in  Banff,  Kootenay,  Prince 
Albert  and  Riding  Mountain  National  Parks,  and  good  progress  in  the  construc- 
tion of  cabin  units  was  reported.  A  large  building  in  Point  Pelee  National 
Park  was  leased  to  a  concessionaire  for  accommodation  of  park  visitors.  A 
reduction  in  rental  for  sites  occupied  by  bungalow  camps  from  5  per  cent  of 
the  gross  profits  to  3  per  cent  was  authorized  to  assist  concessionaires  in  meet- 
ing increased  expenses. 

In  Banff  Park,  additional  accommodation  provided  by  private  enterprise 
included  a  new  hotel  which  was  officially  opened  February  16.  Plans  were  also 
filed  for  an  addition  to  an  existing  hotel  which  when  completed  will  provide 
an  additional  125  rooms.  Construction  was  virtually  completed  on  all  build- 
ings in  the  Rundle  Cabin  Camp,  leased  by  the  Department  to  war  veterans, 
and  part  of  the  camp  was  in  operation  during  the  summer.  Construction 
completed  in  the  development  of  a  modern  camp-ground  at  Two  Jack  Lake, 
included  three  shelters,  service  building,  trailer  park,  amphitheatre,  fireplace, 
and  caretaker's  building.  New  shelters  were  practically  completed  in  the 
camp-grounds  at  Mount  Eisenhower,  Johnston  Canyon  and  at  the  picnic  area  at 
Sundance  Canyon.  A  service  building  was  constructed  for  the  extended  trailer 
park  in  the  Tunnel  Mountain  area  and  the  sewer  line  was  extended  to  the 
camp-ground. 

In  Elk  Island  Park,  electricity  was  installed  in  all  buildings  in  the  recre- 
ation area,  and  floodlights  were  erected  and  put  into  use  at  the  beach  area. 

In  Jasper  Park,  a  site  for  a  camp-ground  was  cleared  at  Pocahontas  and 
the  concrete  footings  poured  for  a  kitchen  and  washroom.  Youth  hostel  units 
comprising  a  central  building  and  two  dormitories  were  erected  at  Geikie, 
Athabasca  Falls,  and  Maligne  Canyon. 

Two  new  shelters  were  constructed  at  Mount  Revelstoke  and  one  at 
Waterton  Lakes.  In  Yoho  Park,  two  new  kitchen  shelters  were  constructed  at 
Kicking  Horse  camp- grounds  and  one  at  Takakkaw  Falls. 

Recreation 

A  major  development  for  the  improvement  of  recreational  opportunities 
was  commenced  at  Jasper  in  Jasper  National  Park.  This  project,  when  com- 
pleted, will  include  an  outdoor  swimming  pool,   wading  pool,   tennis   courts,^ 
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bowling  green,  sports  field,  sl^ating  and  curling  rinks,  and  a  community  hall. 
At  the  end  of  the  year  good  progress  had  been  reported  on  the  construction 
of  the  swimming  pool  and  adjoining  facilities,  and  the  sports  field. 

In  Banff  Park,  four  new  tennis  courts  were  in  course  of  preparation.  A 
new  bowling  green  was  opened  in  Riding  Mountain  National  Park,  and 
another  green  in  Prince  Albert  Park  was  completed,  except  for  seeding.  New 
greens  were  also  in  various  stages  of  construction  in  Prince  Edward  Island, 
Cape  Breton  Highlands,  and  Fundy  Parks.  One  new  nine-hole  golf  course 
was  laid  out  in  Fundy  Park  and  at  the  end  of  the  season  all  greens  and  tees 
had  been  completed  and  seeded,  and  most  of  the  fairways  seeded  as  well.  In 
Elk  Island  Park  a  baseball  diamond  and  basketball  court  were  completed. 
Additional  equipment  was  purchased  for  the  children's  playgrounds  in  many 
of  the  parks  and  other  improvements  were  effected.  An  agreement  was  com- 
pleted with  a  well-known  golf  course  architect  providing  for  consultant 
services  in  connection  with  the  maintenance  and  improvement  of  all  golf 
courses  in  the  National  Parks. 

For  a  number  of  years  planned  recreation  and  a  nature  information  service 
for  visitors  have  been  provided  in  Prince  Albert  and  Riding  Mountain  Parks. 
During  the  summer  these  services  were  extended  to  Banff,  Jasper,  Yoho, 
Kootenay,  and  Waterton  Lakes  Parks  by  the  appointment  of  young  men  with 
university  training  who  carried  out  programs  of  field  excursions,  lectures  and 
organized  sports  in  these  areas. 

As  an  aid  to  winter  sports,  the  ski  jump  in  Mount  Revelstoke  National 
Park  was  reconstructed  to  Olympic  requirements  and  improvements  were 
made  on  the  hill  below  the  jump. 

A  site  was  provided  at  Mount  Norquay  in  Banff  National  Park  for  the 
erection  by  private  enterprise  of  a  modern  chair-lift.  This  development  was 
completed  late  in  1948,  and  received  excellent  patronage  during  the  ensuing 
winter.  The  operation  of  the  lift  during  the  summer  months  is  planned,  and 
will  enable  visitors  to  obtain  an  excellent  view  of  the  Bow  Valley  and  the 
surrounding  mountains. 

Conservation  Services 
Forest  Protection 

Notwithstanding  the  unusually  high  hazard  which  prevailed  in  many  parts 
of  Canada  from  spring  until  autumn,  only  22  fires  occurred  in  the  National 
Parks.  Most  of  these  were  confined  to  small  areas  and  did  little  or  no  damage. 
The  larger  fires  were  reported  in  the  western  parks. 

The  area  burned  during  the  year  was  4,354  acres,  of  which  3,985  acres, 
or  91-6  per  cent,  was  in  Riding  Mountain  Park.  Although  the  area  burned 
was  only  142  acres  less  than  in  1947,  the  damage  to  merchantable  timber  and 
young  growth  was  greatly  reduced. 

Classified  according  to  causes,  smokers  were  responsible  for  27-2  per  cent 
of  the  fires  reported;  camp  fires  and  miscellaneous  for  18-2  per  cent;  settlers 
and  lightning  for  13-6  per  cent;  and  railways  and  public  works  for  4-6  per 
cent.  Lightning,  one  of  the  major  causes  of  fires  for  the  last  few  years,  was 
superseded  by  smokers,  unextinguished  camp  fires,  and  miscellaneous  causes. 
Fires  originating  from  settled  communities  were  all  confined  to  Riding  Mountain 
Park. 
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Park 

Number  of 
Fires 

Area  Burned 
Acres 

Cost  of 
Suppression 

1947 

1948 

1947 

1948 

1947 

1948 

Banff 

6 
3 
1 
0 
0 
0 
3 
0 
2 
0 
0 
0 
0 
3 
0 

8 
2 
0 
0 
1 
1 
0 
0 
2 
4 
4 
0 
0 
0 
0 
0 

41 

Spot 

Spot 
0 
0 
0 

Spot 
0 
1611 
0 
0 
0 
0 
4,330 
0 

330 
21 
0 
0 
Spot 

o' 

0 
30i 
3,987^ 
3| 
0 
0 
0 
0 
0 

$       cts. 

248  73 
8  02 

32  00 
0  00 
0  00 
0  00 

33  28 
0  00 

559  67 
0  00 
0  00 
0  00 
0  00 
21,136  77 
0  00 

$  cts. 
139  68 

Jasper 

6  56 

Glacier 

Yoho                                

27  80 

Mount  Revelstoke 

91  17 

Waterton  Lakes 

Elk  Island 

Prince  Albert 

300  37 

Riding  Mountain 

St.  Lawrence  Islands 

Point  Pelee 

323  74 
69  00 

Georgian  Bav  . 

Cape  Breton  Highlands 

Fundy  

Total 

18 

22 

4,496 

4,354i 

22,018  47 

958  32 

Improvements  in  Fire  Fighting  Equipment 

Considerable  new  equipment  was  purchased  during  the  year  for  Fundy 
Park  in  New  Brunswick,  as  well  as  additions  and  replacements  for  other  parks. 
Among  the  larger  items  were  18  portable  gasoline  pumps,  three  250-gallon 
water  tanks  mounted  on  trailers  complete  with  "Jackmite"  pumps,  48,500 
feet  of  1^-  inch  forestry  hose,  four  tents,  five  radio  transmitter-receivers,  two 
three-ton  fire  trucks  with  booster  pumps  and  water  tanks,  as  well  as  many 
smaller  articles  such  as  hand  spray  pumps,  axes,  saws,  electric  lanterns,  Siamese 
couplings,  nozzles,  and  relief  valves. 

A  new  fire  lookout  was  constructed  in  Kootenay  Park.  It  is  an  80-foot 
steel  tower  at  site  K3,  near  the  junction  of  Kootenay  and  Vermilion  Rivers. 
This  tower  permits  good  coverage  of  the  Kootenay  Valley  in  this  area.  A 
preliminary  survey  was  made  of  prospective  sites  in  Kootenay  and  Cape  Breton 
Highlands  Parks,  with  a  view  to  undertaking  the  construction  of  more  lookouts 
next  year. 

Fire  Weather  Forecasting 

Weather  in  the  western  parks  was  mostly  favourable  to  forest  protection 
in  the  mountain  areas,  except  in  May  and  early  June,  and  again  in  September 
when  short  periods  of  extreme  hazard  occurred.  In  the  parks  in  the  Prairie 
Provinces  extreme  hazard  was  almost  continuous  throughout  May  and  again 
during  September  and  October.  High  to  extreme  hazard  prevailed  in  the 
Ontario  parks  throughout  the  late  summer  and  autumn  and  resulted  in  several 
fires  in  the  St.  Lawrence  Islands  Park.  In  the  Maritime  Provinces  parks, 
conditions  were  mostly  favourable  with  one  short  period  of  extreme  hazard  in 
Cape  Breton  Highlands  Park  in  mid-July. 

All  fire  danger  stations  were  in  operation  from  the  beginning  of  May 
until  mid-September.  The  station  at  Waterton  Lakes  Park  and  those  in  Riding 
Mountain  Park  were  kept  open  until  the  end  of  October,  and  those  in  Cape 
Breton  Highlands  Park  were  in  operation  until  the  third  week  in  November. 
Early  in  July  two  new  stations  were  opened  in  Cape  Breton  Highlands  Park, 
one  at  park  headquarters  near  Ingonish  Beach,  and  the  other  at  the  warden's 
headquarters  near  Pleasant  Bay.  At  the  end  of  the  year  18  fire  danger  stations 
were  in  operation  in  the  national  parks. 
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(nsect  Control 

In  the  autumn  a  small  infestation  of  mountain-pine  bark  beetle  (dendroc- 
tonus  vionticolae)  was  discovered  near  the  mouth  of  Amiskwi  Valley  in  Yoho 
Park.  As  a  result  of  prompt  control  measures  which  included  the  cutting  and 
burning  of  170  infected  trees,  this  infestation  was  eliminated  befox'e  it  had  a 
chance  to  spread. 

Following  a  survey  which  was  made  in  1947  of  an  infestation  of  the  false 
hemlock  looper  (nepytia  canosaria),  spraying  of  the  infested  area,  which 
included  about  400  acres  in  the  vicinity  of  Radium  Hot  Springs  in  Kootenay 
National  Park,  was  carried  out  by  helicopter  in  July.  Investigations  carried 
out  by  the  Division  of  Entomology  after  the  spraying  indicate  that  it  is  highly 
improbable  that  any  further  injury  from  this  insect  may  be  expected.  How- 
ever, the  area  will  be  kept  under  observation  to  guard  against  any  future 
outbreaks. 

Investigations  now  underway  in  the  national  parks  include  means  of 
controlling  the  spruce  budworm  and  the  lodgepole  leaf  needle  miner  in  Banff 
and  Kootenay  National  Parks. 

Disposal  of  Timber 

In  Riding  Mountain  Park  the  cutting  of  saw-timber  and  fuelwood  under 
the  control  of  a  forest  working  plan  was  continued,  and  considerable  quantities 
of  these  products  were  made  available  for  the  use  of  local  settlers.  There  were 
1.519  timber  permits  issued  for  2,775,875  feet  board  measure  of  saw-timber, 
10,910  cords  of  fuelwood,  52,350  posts,  24,633  linear  feet  of  poles  and  8,343 
trees.  The  number  of  permits  issued  was  considerably  less  than  the  previous 
year,  when  2,021  were  issued  during  a  corresponding  period. 

Timber  operations  were  also  carried  on  in  Prince  Albert  Park,  where 
270,820  feet  board  measure  of  spruce  was  cut  for  use  by  the  Park  Administra- 
tion. In  addition  13  timber  permits  were  issued  for  15,000  feet  board  measure 
of  saw-timber,  177  cords  of  fuelwood,  and  700  fence  posts. 

With  a  few  minor  exceptions,  the  regulations  governing  the  cutting  of 
timber  in  national  parks  were  well  observed. 

Direct  Revenue 

The  net  revenue  of  the  National  Parks  Service  of  Canada  was  $630,162.08, 
as  compared  with  $491,708.61  for  the  preceding  year,  an  increase  of  $138,453.47. 

National  Historic  Parks  and  Sites 

The  National  Parks  Service  is  entrusted  with  the  restoration,  preservation, 
and  administration  of  National  Historic  Parks  and  Sites,  and  the  commemoration 
of  the  public  services  of  outstanding  persons  in  Canadian  history.  The  Service 
is  advised  in  this  phase  of  its  work  by  the  Historic  Sites  and  Monuments  Board 
of  Canada,  an  honorary  body  of  recognized  historians,  representing  the  vai'ious 
provinces  of  the  Dominion. 

The  personnel  of  the  Board  is  as  follows:  Chairman,  Dr.  J.  Clarence 
Webster,  Shediac,  New  Brunswick;  Professor  Fred  Landon,  London,  Ontario; 
Professor  D.  C.  Harvey,  Halifax,  Nova  Scotia;  the  Honourable  E.  Fabre- 
Surveyer,  Montreal,  Quebec;  J.  A,  Gregory,  North  Battleford,  Saskatchewan; 
the  Reverend  Antoine  d'Eschambault,  Genthon,  Manitoba;  Professor  M.  H. 
Long,  Edmonton,  Alberta;  Professor  Walter  N.  Sage,  Vancouver,  British 
Columbia;  the  Honourable  Thane  A.  Campbell,  Charlottetown,  Prince  Edward 
Island;  Dr.  Wm.  Kaye  Lamb,  Dominion  Archivist,  Ottawa.  Ontario;  W.  D. 
Cromarty,  National  Parks  Service,  Ottawa,  Ontario. 
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The  annual  meeting  of  the  Board  was  held  in  Ottawa,  May  17-19,  1948, 
when  a  wide  variety  of  matters  relating  to  the  historic  background  of  the 
Dominion  were  reviewed.  Of  the  many  sites  that  have  been  considered  by  the 
Board  to  date,  365  have  been  marked  or  acquired  and  206  others  recommended 
for  attention  at  a  later  date. 

Following  is  a  brief  account  of  development  work.  In  all  Historic  Parks 
general  maintenance  work  such  as  painting,  grading,  hedge-trimming  and 
routine  repairs  was  carried  out. 

National  Historic  Parks 

Fort  Anne  National  Historic  Park,  Nova  Scotia 

A  new  drain  was  constructed  in  the  west  moat.  A  total  of  14,547  persons 
signed  the  museum  register  during  the  year. 

Port  Royal  National  Historic  Park,  Nova  Scotia 

A  cannon  was  mounted  on  a  suitable  platform.  Visitors  registered  at  the 
Park  during  the  year  numbered  8,975. 

Fortress  of  Louisbourg  National  Historic  Park,  Nova  Scotia 

A  new  entrance  road  was  constructed  from  the  park  gate  to  the  museum. 
A  new  electric  lighting  system  to  the  park  was  installed  by  the  Nova  Scotia 
Power  Commission.  A  large  anchor,  raised  from  the  harbour,  was  presented 
to  the  park  by  the  Department  of  Transport  and  placed  in  a  suitable  location. 
A  total  of  5,012  persons  signed  the  visitors  book. 

Fort  Beausejour  National  Historic  Park,  Netv  Brunstcick 

A  new  addition  to  the  museum  was  erected  to  house  the  many  exhibits 
received  in  recent  years.  This  is  to  be  known  as  the  John  Clarence  Webster 
Wing  as  a  tribute  to  the  services  of  Dr.  Webster,  Honorary  Curator  of  the 
museum.    Visitors  registered  during  the  year  numbered  19,007. 

Fort  Chambly  National  Historic  Park,  Quebec 

A  new  storage  building  of  stone  construction  was  erected  within  the  fort. 
During  the  year  28,319  persons  signed  the  museum  register. 

Fort  Lennox  National  Historic  Park,  Quebec 

Permission  was  granted  to  the  Jeunesse  Etudiante  Catholique  organization 
to  use  a  portion  of  the  park  property  during  the  summer  as  a  youth  training 
centre.  New  toilet  facilities  were  provided  for  both  men  and  women.  Visitors 
registered  in  the  park  during  the  year  numbered  2,830. 

Fort  Wellington  National  Historic  Park,  Ontario 

The  wall  between  two  rooms  on  the  ground  floor  of  the  blockhouse  was 
removed,  making  one  large  room  which  has  been  converted  into  a  modern 
museum.  New  washrooms  and  storage  room  were  provided.  A  total  of  8,390 
persons  signed  the  museum  register  during  the  year. 

Fort  Maiden  National  Historic  Park,  Ontario 

Many  articles  of  historical  interest  were  donated  to  the  museum  and  a 
leaflet  relating  to  the  park  was  prepared,  copies  of  which  are  now  available  to 
visitors.    During  the  year  14,004  persons  signed  the  museum  register. 

Fort  Prince  of  Wales  National  Historic  Park,  Manitoba 

General  supervision  was  carried  out. 
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!\ational  Historic  Sites 

Lucy  Maud  Montgomery,  O.B.E.,  Prince  Edtvard  Island  National  Park 

A  cut-stone  monument  with  tablet  was  erected  at  Cavendish  in  Prince 
Edward  Island  National  Park  to  Lucy  Maud  Montgomery,  author  of  "Anne  of 
Green  Gables".  The  monument  was  unveiled  on  September  12,  1948,  by  the 
Honourable  J.  A.  Bernard,  Lieutenant  Governor  of  Prince  Edward  Island. 

Thomas  Beamish  Akins  and  Beamish  Murdoch,  Halifax,  J\.S. 

Bronze  tablets  were  placed  in  the  main  entrance  of  the  Public  Archives  of 
Nova  Scotia  to  Thomas  Beamish  Akins,  historian  and  first  Archivist  of  Nova 
Scotia,  and  to  Beamish  Murdoch,  lawyer,  legislator,  journalist  and  historian. 

James  Boyle  Uniacke,  Halifax,  N.S. 

A  tablet  was  placed  in  the  Province  House  to  James  Boyle  Uniacke,  Tory 
leader  in  the  Assembly,  1838-40.  He  was  a  member  of  the  coalition  govern- 
ment, 1840-43  and  leader  of  the  first  party  administration  recognized  under 
responsible  government,  1848-54. 

The  Right  Honourable  William  Stevens  Fielding,  P.C.,  Halifax,  N.S. 

A  tablet  was  placed  on  the  Tramway  Building  to  the  Right  Honourable 
William  Stevens  Fielding,  journalist  and  statesman.  He  was  Premier  of  Nova 
Scotia,  1884-96  and  Minister  of  Finance  for  Canada,  1896-1911  and  1921-25. 
The  tablet  was  unveiled  by  the  Honourable  J.  A.  D.  McCurdy,  Lieutenant 
Governor  of  Nova  Scotia,  November  24,  1948. 

Ancient  Indian  Portage  near  Woodstock,  N.B. 

A  tablet  was  affixed  to  the  Fort  Meductic  cairn  to  mark  the  portage  from 
Meductic  to  Eel  River  which  led  to  the  waters  of  the  Penobscot  and  formed 
part  of  the  main  route  of  travel  between  Acadia  and  New  England.  During 
the  French  regime,  military  expeditions  against  the  English  settlements 
travelled  by  way  of  this  portage. 

Oliver  Goldsmith,  St.  Andrews,  N.B. 

A  tablet  was  placed  on  the  Post  Office  building  to  Oliver  Goldsmith,  author 
of  "The  Rising  Village",  a  New  World  contrast  to  "The  Deserted  Village".  He 
was  the  fii'st  native-born  Canadian  poet  to  achieve  more  than  a  local  reputation. 

William  Francis  Ganong,  Saint  John,  N.B. 

A  tablet  was  placed  in  the  New  Brunswick  museum  to  William  Francis 
Ganong,  scientist,  cartographer,  geographer  and  historian.  He  was  Professor 
of  Botany  at  Smith  College,  Northampton,  Massachusetts,  U.S.A.,  1894-1932. 
The  tablet  was  unveiled  by  the  Honourable  D.  L.  MacLaren,  Lieutenant  Gov- 
ernor of  New  Brunswick  on  August  27,  1948. 

Gananoque,  Ontario 

A  cut-stone  monument  with  tablet  was  erected  on  the  grounds  of  the  High 
School  to  commemorate  the  events  which  took  place  there  during  the  war  of 
1812-14.  It  was  a  vulnerable  point  on  the  vital  line  of  supply  from  Lower 
Canada  and  was  raided  on  September  21,  1812,  when  the  bridge  across  the 
Gananoque  River  was  broken  up. 

Fairfield  on  the  Thames,  near  Thamesville,  Ont. 

A  cut-stone  monument  with  tablet  was  erected  adjacent  to  Highway  No.  2 
east  of  Thamesville  to  mark  the  site  of  the  village  of  Fairfield,  which  was 
destroyed  by  invading  United  States  forces  following  the  Battle  of  the  Thames. 
October  5,  1813.     The  monument  was  unveiled  on  August  15,  1948. 
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Charles  Mair,  Lanark,  Ont. 

A  tablet  was  erected  in  the  Auditorium  of  the  Town  Hall  to  Charles  Mair, 
poet,  dramatist,  and  advocate  of  western  expansion.  He  was  an  original 
member  of  the  Canada  First  Group. 

Sir  Richard  John  Cartivright,  P.C.,  G.C.M.G.,  Kingston,  Ont. 

A  tablet  was  placed  in  the  memorial  room  of  the  City  Hall  to  Sir  Richard 
John  Cartwright,  Ivnown  as  "The  Rupert  of  Debate".  He  was  Finance  Minister 
of  Canada,   1873-78,  and  Minister  of  Trade  and  Commerce   1896-1911. 

Sir  Gilbert  Parker,  Bart.,  P.C.,  Belleville,  Ont. 

A  tablet  was  placed  in  the  Corby  Public  Library  to  Sir  Gilbert  Parker, 
author  of  "Pierre  and  His  People"  and  other  novels  of  Canadian  Life.  He  was 
a  member  of  the  British  House  of  Commons,  1900-18. 

George  Herbert  Locke,  Beatnsville,  Ont. 

A  tablet  was  placed  on  the  Municipal  Building  to  George  Herbert  Locke, 
educationist  and  author.  He  was  Chief  Librarian  of  the  Toronto  Public 
Library,  1908-37.     The  tablet  was  unveiled  on  October  26,  1948. 

North  West  Mounted  Police,  near  Emerson,  Man. 

A  cut-stone  monument  with  tablet  was  erected  adjacent  to  the  Lord 
Selkirk  Highway  in  the  Parish  of  St.  Agathe  to  mark  the  site  of  Dufferin 
Barracks  where,  on  July  8,  1874,  the  newly  formed  North  West  Mounted  Police 
consisting  of  300  officers  and  men,  having  assem.bled  there,  left  on  its  assign- 
ment to  various  posts  in  the  Northwest  Territories. 

Dr.  Charles  William   Gordon,  Winnipeg,  Man. 

A  tablet  was  placed  on  the  University  Women's  Club  building  to  Dr.  Charles 
William  Gordon,  "Ralph  Connor",  author  of  "The  Man  from  Glengarry",  "The 
Sky  Pilot",  and  other  novels  of  Canadian  life.  The  tablet  was  unveiled  on 
June  2,  1948. 

Chief  Crowfoot,  Gleichen,  Alta. 

A  cut-stone  monument  with  tablet  was  erected  in  the  Blackfoot  Indian 
Reserve  to  Crowfoot,  Great  Chief  of  the  Blackfoot  Confederacy.  Under  his 
leadership  the  Blackfoot  ceded  to  the  Crown  title  to  their  tribal  lands  in  1877, 
began  to  adopt  a  sedentary  life,  and  remained  loyal  during  the  North  West 
Rebellion  of  1885.   The  monument  was  unveiled  on  September  26,  1948. 

Dominion  Wildlife  Service 

The  Dominion  Wildlife  Service  is  responsible  for  wildlife  matters  coming 
within  the  jurisdiction  of  the  Dominion  Government.  Its  functions  include 
conservation  and  management  of  wildlife  in  the  Northwest  Territories;  advising 
and  co-operating  with  the  National  Parks  Service  regarding  fish  and  wildlife 
problems  in  the  National  Parks  of  Canada;  and  administration  of  the  Migratory 
Birds  Convention  Act,  the  Northwest  Game  Act,  and  the  Fur  Export  Ordinance. 
The  Dominion  Wildlife  Service  also  handles  national  and  international  problems 
relating  to  Canada's  wildlife  resources. 

In  addition  to  the  scientific,  administrative  and  clerical  staff  in  Ottawa, 
the  Service  was  represented  during  1948-49  by  six  Dominion  Wildlife  Officers, 
resident  in  and  responsible  for  their  respective  districts.  These  districts  are: 
the  Maritime  Provinces;  Quebec:  Ontario;  Manitoba  and  Saskatchewan;  Alberta 
and  the  Territories;  and  British  Columbia.  Two  of  these  districts  (Manitoba 
and  Saskatchewan,  and  Alberta  and  the  Territories)  were  established  in  1948, 
and  the  formerly-existing  position  of  Dominion  Wildlife  Officer  for  the  Prairie 
Provinces  was  abolished. 
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Officers  of  the  Service  permanently  engaged  in  scientific  research  work 
in  the  field  include  two  mammalogists,  one  at  Fort  Smith,  N.W.T.,  and  one 
at  Aklavik,  N.W.T.;  and  two  Dominion  Wildlife  Management  Officers,  one  in 
British  Columbia  and  one  in  the  Maritime  Provinces.  G.  F.  Boyer,  formerly 
Dominion  Wildlife  Officer  for  the  Maritime  Provinces,  was  appointed  Dominion 
Wildlife  Management  Officer  for  the  same  district  on  July  1. 

The  Dominion  Wildlife  Service  is  responsible  for  the  establishment  and 
control  of  bird  sanctuaries  under  the  Migratory  Birds  Convention  Act.  A 
number  of  tliese  sanctuaries  are  under  the  supervision  of  salaried  resident 
caretakers,  employed  on  a  seasonal  or  an  annual  basis.  Salaried  wardens  are 
also  employed,  where  necessary,  for  protection  of  trumpeter  swans  in  their 
breeding  and  wintering  grounds. 

Honorary  Game  Officers  are  appointed,  without  salary,  to  assist  the 
Dominion  Wildlife  Service  in  administration  of  the  Migratory  Birds  Convention 
Act. 

Field  Investigations 
Biological  Surveys 

Capt.  A.  W.  F.  Banfield,  Chief  Mammalogist,  made  four  field  studies  of 
the  status  of  the  barren-ground  caribou.  Between  April  13  and  May  23,  he 
made  aerial  reconnaissance  flights  over  migrating  caribou  herds  in  the  Mac- 
kenzie and  Keewatin  Districts,  N.W.T.,  and  nortliern  Manitoba,  flying  12,000 
miles  and  taking  275  aerial  photographs.  From  June  25  to  September  7,  he 
investigated  the  caribou  in  the  eastern  Mackenzie  District,  collecting  inform- 
ation on  the  ground.  From  November  13  to  December  13,  he  observed  the 
autumn  migration  of  caribou  in  the  vicinity  of  the  Hudson  Bay  Railway  from 
Ilford  to  Churchill.  From  January  20  to  February  10,  he  continued  the 
investigations  in  northern  Saskatchewan  covering  2,400  miles  in  aerial  recon- 
naissance and  interviewing  Indians,  traders  and  trappers  to  obtain  data  on 
caribou  utilization.  A.  H.  Lawrie,  A.  L.  Wilk,  F.  M.  Mowat  and  D.  Peterson 
were  employed  as  assistants  in  these  investigations. 

W.  E.  Stevens,  Mammalogist  stationed  at  Aklavik,  N.W.T.,  conducted 
biological  investigations  of  the  lower  Mackenzie  River  area,  including  studies 
of  muskrats  in  the  Mackenzie  Delta.  He  was  granted  leave  from  December  1, 
to  May  31,  to  take  post-graduate  studies  at  the  University  of  British  Columbia. 

From  July  11  to  September  9  J.  P.  Kelsall  was  attached  to  United  States 
Task  Force  80  on  a  supply  mission  to  the  Arctic.  During  this  period  he  carried 
out  wildlife  investigations  and  collected  specimens  on  Baffin,  Devon,  Cornwallis 
and  Ellesmere  Islands.  He  also  visited  northwestern  Greenland.  On  September 
23,  he  was  appointed  Mammalogist  for  the  Eastern  Arctic.  In  October,  he 
investigated  fur-bearers  and  other  mammals  on  Akimiski  and  other  islands 
within  the  newly-established  James  Bay  preserve. 

The  above-mentioned  investigations  into  wildlife  conditions  in  the  North- 
west Territories  are  of  particular  importance  because  throughout  the  Terri- 
tories the  aborigines  are  largely  dependent  on  native  mammals  for  food  and 
clothing,  as  well  as  for  furs  to  exchange  for  trading  supplies.  The  scientific 
investigations  conducted  by  officers  of  the  Dominion  Wildlife  Service  provide 
a  foundation  of  factual  information  on  which  to  base  the  policy  of  conservation, 
management  and  utilization  of  wildlife  resources  in  the  Northwest  Territories 
for  the  permanent  benefit  of  the  natives. 

Wildlife  in  National  Parks 

W.  A.  Fuller.  Mammalogist  stationed  at  Fort  Smith,  N.W.T.,  investigated 
the  status  of  muskrat,  buft'alo,  marten,  wolf  and  beaver  in  Wood  Buffalo  Park. 
In  August,  he  supervised  the  transfer  of  50  beaver  from  Prince  Albert  National 
Park  to  Wood  Buffalo  Park. 
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From  July  20  to  September  10,  H.  D.  Fisher  made  range  studies  in  con- 
nection with  the  status  of  elk  in  Banff  National  Park;  studied  winter  ranges 
of  game  and  status  of  elk,  bighorn  sheep,  goat  and  predators  in  Jasper  National 
Park;  studied  the  status  of  moose  in  Elk  Island  National  Park;  and  studied 
the  status  of  elk  in  Riding  Mountain  National  Park.  From  November  29  to 
December  31,  he  experimented  in  wolf  control  and  studied  the  status  of  elk, 
bighorn  sheep  and  mule  deer  and  the  slaughter  of  elk  in  Jasper  National  Park. 
On  February  7,  Mr.  Fisher  left  the  Dominion  Wildlife  Service  to  accept  a  position 
with  the  Fisheries  Research  Board. 

During  May  and  June,  J.  P.  Kelsall  investigated  moose  habitat  and  con- 
ditions in  the  Cape  Breton  Highlands  National  Park  and  made  a  survey  of 
wildlife  conditions  in  general  in  the  New  Brunswick  National  Park  (now 
Fundy  National  Park). 

Under  a  contract  with  the  Department,  Dr.  H.  Wesley  Curran  of  the 
Department  of  Biology,  Queen's  University,  conducted  biological  investigations 
in  Point  Pelee  National  Park  during  January.  The  aim  of  the  investigations 
was  to  determine  the  status  of  species  with  regard  to  which  management 
problems  appeared  to  be  imminent,  and  in  particular  to  verify  allegations  of 
damage  by  coyotes  in  the  park.  There  was  no  evidence  of  the  presence  of 
coyotes  in  the  park  at  the  time  of  Dr.  Curran's  visit. 

The  above-mentioned  major  investigations  reflect  the  close  collaboration 
of  the  Dominion  Wildlife  Service  with  the  National  Parks  Service  in  all  matters 
regarding  the  status  of  wildlife  in  the  National  Parks.  The  information  and 
recommendations  supplied  by  the  Dominion  Wildlife  Service  are  of  value  to 
the  National  Parks  Service  in  framing  policies  whereby  wild  creatures  in  the 
parks  may  be  maintained  as  nearly  as  possible  in  natural  conditions. 

Fishing  and  Fisheries  Management  in  National  Parks 

The  limnologist.  Dr.  V.  E.  F.  Solman,  studied  fish  populations,  their  food 
and  other  environmental  factors  in  34  lakes  and  8  streams  in  9  National  Parks 
during  the  summer.  The  information  secured  from  these  studies  and  the 
results  of  the  analysis  of  creel  census  data  from  11  National  Parks  are  used 
as  guides  for  effective  management  of  the  game  fish  populations  and  for  the 
efficient  utilization  of  hatchery  products. 

In  order  to  study  the  survival  of  fish  liberated  from  the  hatcheries,  more 
than  100  trout  were  tagged  with  numbered  metal  tags  and  more  than  6,600 
were  marked  by  the  removal  of  one  fin  before  release. 

In  the  National  Parks  Creel  Census,  29,542  game  fish  were  reported  taken 
by  7,968  anglers  from  117  lakes  and  68  streams  in  11  National  Parks.  Since 
the  completion  of  the  cards  is  voluntary,  it  is  reasonable  to  assume  that  a  far 
larger  number  of  fish  were  actually  taken.  Reports  on  the  creel  census  analysis 
were  distributed  to  more  than  1,000  anglers  who  had  indicated  interest  in 
the  returns. 

A  licence  was  issued  to  Mclnnes  Products  Corporation,  Limited,  of  Edmon- 
ton, Alberta,  to  take  250,000  pounds  (round  weight)  of  goldeye  from  Lake 
Claire,  in  Wood  Buffalo  Park,  Alberta,  on  terms  prescribed  by  the  Minister. 
Fishing  operations  under  this  licence  were  carried  on  from  June  5  to  June  29. 
Approximately  119,000  pounds  of  fish  including  76,900  pounds  of  goldeye,  were 
removed  from  Lake  Claire  by  the  licensee  during  this  period. 

A  successful  shipment  of  299  adult  lake  trout  was  made  from  The  Pas, 
Manitoba,  to  Clear  Lake  in  Riding  Mountain  Park. 

Distributions  of  trout  from  hatcheries,  as  shown  in  the  following  table, 
included  more  than  20  per  cent  of  yearling  and  larger  fish  which  have  a 
survival  value  approximately  three  times  as  great  as  that  of  fingerling  trout. 
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Numbers    of   Fingerling    and    Adult    Trout    Distributed    in 
National  Park   Waters  During  1948 


Rainbow 
Trout 

Eastern  Brook 
Trout 

Cutthroat 
Trout 

Lake 
Trout 

Finger- 
lings 

1  to  5 

years 
old 

Finger- 
lings 

1  to  2 

years 

old 

Finger- 
lings 

Finger- 
lings 

Adults 

Total 

Banff 

Jasper 

45,000 
31,500 

8,275 
22,670 

23,325 

21,600 

300 

600 

2,408 

100 

33,000 

350 

110,550 

78, 178 

Kootenav    

400 

Riding  Mountain. . 

299 

299 

Waterton  Lakes. . . 

37,025 
3,000 

28,700 
1,000 

18,149 

21,013 
14,000 

104,889 

Yoho 

18,000 

Total 

116,525 

60,645 

63,374 

3,108 

68,013 

350 

299 

312,314 

Large  Mammals  in  Parks 

To  protect  the  park  ranges  from  over-grazing,  33  elk  in  Waterton  Lakes 
National  Park,  194  elk  in  Jasper  National  Park,  55  elk  in  Banff  National  Park 
and  250  elk  in  Elk  Island  National  Park  were  slaughtered.  One  hundred 
moose  also  were  slaughtered  in  Elk  Island  National  Park.  The  meat  and  hides 
were  transferred  to  the  Indian  Affairs  Branch  for  distribution  to  needy  Indians. 

Five  hundred  and  three  buffalo  were  slaughtered  in  Elk  Island  National 
Park.  The  meat  and  450  hides  were  sold  by  tender.  The  remaining  53  hides 
were  reserved  for  departmental  use. 

To  keep  the  number  of  buffalo  within  the  grazing  capacity  of  the  range, 
six  buffalo  were  slaughtered  in  Banff  National  Park.  Fifty  beaver  from  Prince 
Albert  National  Park  were  transferred  by  aeroplane  to  Wood  Buffalo  National 
Park. 

Ten  moose  (five  males  and  five  females)  were  transferred  from  Elk  Island 
National  Park  to  Cape  Breton  Highlands  National  Park. 

Thirty-one  elk  and  eleven  moose  were  transferred  from  the  National  Parks 
to  the  Province  of  Saskatchewan  for  restocking  purposes. 

Animals  from  the  National  Parks  were  donated  to  various  zoos  as  follows: 
four  buffalo — Quebec  Zoological  Garden,  Charlesbourg,  P.Q.;  two  buffalo — 
Zoological  Gardens,  London,  England;  one  buffalo  and  one  bear — Wellington 
Zoo,  City  of  Wellington,  New  Zealand;  and  one  buffalo  and  one  elk — Chippewa 
Park  Zoo,  Fort  William,  Ont. 

Statement   of   Large   Mammals   in   Fenced   Enclosures   in    National   Parks 

March  31,  1949 


Species 

Banff 

Park 

Paddock 

Elk 
Island 
Park 

Prince 

Albert 

Park 

Paddock 

Riding 
Mountain 

Park 
Paddock 

Total 

Buffalo 

10 

990 
678 
364 
100 

9 

41 
151 

1,050 

Elk 

829 

Moose 

364 

Mule  Deer 

100 

White-tailed  Deer 

15 

15 

Total 

10 

2,132 

9 

207 

2,358 
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Migratory  Birds 

In  July  and  August,  Dr.  O.  H.  Hewitt  visited  wildlife  field  parties  in  the 
Prairie  Provinces  and  investigated  problems  of  crop  damage  by  waterfowl 
in  Saskatchewan  and  Alberta. 

The  Dominion  Wildlife  Officers,  J.  A.  Munro,  J.  D.  Soper,  G.  M.  Stirrett, 
A.  U.  Rajotte,  G.  F.  Boyer  and  D.  G.  Colls  made  waterfowl  studies  in  their 
respective  districts.  These  studies  covered  migration,  nesting  and  brood- 
rearing,  climate,  food,  shelter,  prédation  and  other  conditions  affecting  water- 
fowl. J.  A.  Munro  made  detailed  local  studies  of  waterfowl  numbers  and 
reproduction  in  the  Cariboo  district  and  at  Duck  Lake,  B.C.  J.  D.  Soper  was 
in  charge  of  combined  parties  of  technical  workers  of  the  Dominion  Wild- 
life Service  and  the  United  States  Fish  and  Wildlife  Service  which  made 
extensive  air  and  ground  surveys  of  waterfowl  populations  in  Saskatchewan. 
Dr.  G.  M.  Stirrett  studied  waterfowl  in  James  Bay,  including  islands  in  the 
Bay  and  the  Ontario  and  Quebec  mainland  shores,  during  September  and 
October.  G.  F.  Boyer  studied  waterfowl  in  the  Midgic  Marshes,  N.B.,  and 
herring  gulls  alleged  to  be  causing  damage  at  Grand  Manan,  N.B.,  and 
carried  out  herring  gull  control  operations  by  egg-spraying  at  Grand  Manan. 
Mr.  Boyer  also  took  charge  of  organization  and  administration  of  the  Canadian 
part  of  the  mid-winter  inventory  of  North  American  waterfowl  in  January, 
in  which  all  Dominion  Wildlife  Officers  assisted. 

D.  A.  Munro  was  appointed  Dominion  Wildlife  Management  Officer  in 
British  Columbia  on  July  1.  He  made  field  studies  of  waterfowl  in  British 
Columbia,  including  participation  in  the  midwinter  inventory. 

Migratory  Birds  Convention  Act 

The  Migratory  Birds  Treaty,  signed  in  Washington,  D.C.,  on  August  16, 
1916,  and  made  effective  in  Canada  in  1917  by  Act  of  Parliament,  was  designed 
for  the  better  protection  of  the  many  valuable  birds  that  migrate  between 
Canada  and  the  United  States.  In  this  conservation  measure  the  Dominion 
and  the  provinces  co-operate.  Regulations  in  accordance  with  the  statute 
are  agreed  upon  before  being  adopted  by  Dominion  order  in  council. 

Responsibility  for  enforcement  of  the  provisions  of  the  Migratory  Birds 
Convention  Act  and  Regulations  thereunder  was  transferred  to  the  Royal  Cana- 
dian Mounted  Police  in  1932. 

As  of  March  31,  1949  there  were  74  bird  sanctuaries  in  Canada,  set  aside 
under  the  Migratory  Birds  Convention  Act,  with  an  approximate  area  of 
1,800  square  miles.  Seven  of  these — Britannia  Bay  Bird  Sanctuary  in  Ontario; 
Saskatoon  Lake  Bird  Sanctuary  in  Alberta;  Val  Marie  Reservoir,  Upper  Rousay 
Lake,  Duncairn  Reservoir,  Scent  Grass  Lake  and  Murray  Lake  Bird  Sanctuaries 
in  Saskatchewan — were  established  during  the  period  under  review. 

On  November  26,  1948,  the  following  five  bird  sanctuaries  which  had  been 
transferred  to  the  Province  of  Saskatchewan  in  1930,  and  which  through 
climatic  change  had  become  unsuitable  for  the  purpose  for  which  they  were 
established,  were  cancelled  in  accordance  with  the  terms  of  the  Natural 
Resources  Transfer  Agreement:  Bigstick  Lake,  Cabri  Lake,  Chaplin  Lake, 
Crane  Lake  and  Whitebear  Lake  Bird  Sanctuaries. 

Field  administration  of  the  Migratory  Birds  Convention  Act  was  continued 
under  supervision  of  the  Dominion  Wildlife  Officers. 

In  areas  where  special  protection  is  required,  such  as  breeding  grounds  of 
eider  ducks  and  other  sea-birds  on  the  north  shore  of  the  Gulf  of  St.  Lawrence 
and  haunts  of  the  rare  trumpeter  swan  in  Alberta  and  British  Columbia, 
special  salaried  game  officers  are  employed  by  the  Dominion  Wildlife  Service. 
Thirty-two  such  salaried  officers  were  employed  in  1948,  nineteen  of  these 
being  employed  on  an  annual  basis  and  thirteen  on  a  seasonal  basis. 
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Honorary  Game  Officers  are  appointed  without  salary  to  assist  in  enforce- 
ment of  the  Migratory  Birds  Convention  Act  and  Regulations  and  to  further 
the  cause  of  wildlife  conservation.  There  are  320  active  holders  of  this 
appointment.  In  addition,  all  members  of  the  Royal  Canadian  Mounted  Polici 
and  all  Game  and  Fishery  Officers  of  the  Provinces  of  Alberta,  Britisti 
Columbia,  Manitoba,  New  Brunswick,  Ontario,  Quebec  and  Saskatchewan  held 
in  1948  the  appointment  of  Game  Officer  ex  officio  under  the  Migratory  Birds 
Convention  Act. 

The  waterfowl  situation  in  Canada  was,  on  the  whole,  better  in  1948  than 
in  1947.  In  British  Columbia  an  unusually  heavy  snowfall  and  a  late  spring 
produced  abnormal  flood  conditions,  which  destroyed  many  early  nests.  All 
species  of  ducks  in  this  province  decreased  in  numbers  from  the  previous  year. 
In  the  Prairie  Provinces  the  spring  was  late,  with  water  levels  unusually  high. 
Rains  in  June  and  July  prevented  a  repetition  of  the  summer  droughts  of 
1946  and  1947,  except  in  southwestern  and  west  central  Saskatchewan. 
Breeding  populations  in  all  three  provinces  were  higher  than  in  1947,  and 
production  was  improved,  particularly  in  Alberta  and  Manitoba.  In  Eastern 
Canada  an  over  all  increase  in  the  number  of  breeding  ducks  was  observed, 
with  moderate  decreases  in  some  species.  There  was  evidence  that  the  1948 
hatch  in  the  northern  breeding  grounds  of  the  Atlantic  Flyway  had  been 
successful. 

Minor  changes  in  seasons  and  bag  limits  were  made  in  the  Regulations 
under  the  Migratory  Birds  Convention  Act.  Close  co-operation  was  maintained 
with  provincial  governments,  game  conservation  societies,  and  other  organiza- 
tions interested  in  migratory  bird  conservation. 

Bird  Bantling 

In  order  to  conserve  and  manage  wild  birds  by  statute  and  otherwise,  a 
broad  and  firm  foundation  of  facts  about  many  aspects  of  bird  life  is  necessary. 
The  only  practical  and  satisfactory  way  in  which  much  of  the  required  informa- 
tion can  be  obtained  is  by  means  of  systematic  bird  banding.  Official  bands 
bear  a  distinctive  number,  whereby  the  birds  marked  with  them  may  be 
identified  as  individuals  when  they  are  later  recaptured,  killed  or  found  dead. 
The  official  bands  used  in  Canada  and  the  United  States  bear  the  inscription 
"Notify  Fish  and  Wildlife  Service,  Washington,  D.C."  On  the  basis  of  records 
of  bands  recovered,  not  only  can  the  movements  of  individual  birds  be  studied, 
but  several  aspects  of  the  activities  of  a  species  or  group  of  species  may  be 
investigated. 

In  North  America,  bird  banding  is  conducted  co-operatively  by  the 
Dominion  Wildlife  Service  and  the  Fish  and  Wildlife  Service  of  the  United 
States  Department  of  the  Interior.  Much  of  the  banding  throughout  Canada 
and  the  United  States  is  done  by  voluntary  workers  of  recognised  ornithological 
ability,  who  serve  without  remuneration,  furnish  their  own  equipment  (except 
bands),  and  pay  for  incidental  expenses.  The  number  of  these  authorized 
bird-banders  in  Canada  is  approximately  200.  Permits  to  band  birds  in  Canada 
are  issued,  and  official  Canadian  bird-banding  records  are  kept  by  the 
Dominion  Wildlife  Service. 

Official  bird  banding  in  Canada  has  been  under  Dominion  Government 
administration  since  1923.  The  records  of  the  Dominion  Wildlife  Service 
provide  the  following  figures  for  birds  banded  and  bands  recovered: 

Calendar  Total  up  to 

Year  December  31, 

1948  1948 

Birds  banded    31,731  553.318 

Bands  recovered    3,602  38,039 

42516—12 
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Current  ornithological  and  conservation  literature  contains  many  papers 
concerning  bird-banding  investigations  and  tabulations  of  the  results.  These 
demonstrate  clearly  the  practical  usefulness  of  bird-banding  as  an  aid  to 
applied  ornithology.  Many  fields  of  possible  bird-banding  investigations  have 
yet  to  be  explored  fully,  and  much  of  the  information  already  accumulated 
has  not  yet  been  put  to  maximum  use.  Particular  attention  is  being  given 
in  Canada  at  present  to  the  banding  of  wild  ducks  and  geese. 

Miscellaneous 

Under  the  provisions  of  the  Migratory  Bird  Regulations  1,414  permits  and 
licences  were  issued:  scientific  collecting,  413;  eiderdown  collecting,  2;  destruc- 
tion of  birds  injuring  agricultural  or  fishing  interests,  204;  collecting  herring 
gull  eggs,  90;  taking  migratory  birds  for  propagation,  8;  possessing  migratory 
birds  for  propagation,  621;  and  taxidermists'  licences,  76. 

Printed  items  distributed  were:  Migratory  Birds  Convention  Act,  9,172; 
abstracts  of  Migratory  Bird  Regulations,  18,119;  posters,  55,115;  and  educational 
and  instructive  pamphlets,  19,222. 

Wildlife  in  the  Northwest  Territories 

Fur  Production 

Fur  production  on  the  whole  held  steady.  As  expected,  the  take  of  muskrat 
increased  sharply,  from  336,662  in  1947  to  395,992  in  1948.  Beaver  and  squirrel 
also  showed  notable  increases.  In  the  case  of  beaver  this  was  in  part  due  to 
an  extension,  on  March  1,  1948,  of  the  area  in  which  beaver  hunting  is  allowed. 
Declines  were  shown  in  the  harvest  of  all  kinds  of  fox  furs,  and  although  the 
decrease  was  slight  in  the  number  of  white  fox  pelts  exported,  adverse  reports 
from  the  regions  where  white  fox  is  the  staple  fur,  indicate  that  a  marked 
decline  may  be  anticipated  next  year. 

The  take  of  marten  was  disappointing  in  the  area  in  which  an  open  season 
was  declared.  A  survey  conducted  during  the  summer  of  1948  revealed  a 
serious  decline  in  the  marten  population  in  the  region  south  of  Great  Slave 
Lake.  Accordingly  a  complete  close  season  for  marten  was  established  for 
the  region. 

There  has  been  no  change  since  March  1,  1948  in  the  area  in  which  beaver 
may  be  taken,  but  reports  from  some  points  indicate  an  increase  in  the  numbers 
of  these  animals. 

Investigations  by  the  two  biologists  stationed  at  Fort  Smith  and  Aklavik 
have  added  much  valuable  scientific  information  which  is  being  put  to  use  in 
the  regulation  of  fur  production.  Their  work  has  been  greatly  aided  by  the 
wardens  of  the  Forest  and  Wildlife  Organization  and  other  field  officers. 

Registration  of  Trapping  Areas 

Draft  regulations  for  the  registration  of  trapping  areas  in  Mackenzie 
District  were  prepared  for  consideration  by  the  Northwest  Territories  Council. 
It  is  intended  that  registration  will  become  effective  in  1949. 

In  the  very  important  muskrat-hunting  region  of  the  delta  of  the  Mac- 
kenzie River  the  hunters  have  already  co-operated  with  the  Forest  and  Wild- 
life Organization  in  a  modified  form  of  registration.  During  the  open  season 
hunters  were  encouraged  to  hunt  only  in  the  areas  they  expect  to  register  later. 
Many  boundary  adjustments  have  been  made  and  disputes  settled.  Much 
practical  experience  in  the  administration  of  trapping  areas  and  related  subjects 
has  thus  been  gained. 
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Northwest  Game  Regulations 

Amendments  to  the  Northwest  Game  Regulations  were:  Order  in  Council 
P.C.  3078  dated  July  8,  1948,  established  the  James  Bay  Native  Game  Preserve. 
This  area  includes  the  waters  of  James  Bay  and  all  islands  therein,  except  the 
Twin  Islands  Game  Sanctuary;  Order  in  Council  P.C.  5247  dated  November  17, 
1948,  established  a  close  season  for  marten  in  the  region  to  the  south  of  Great 
Slave  Lake. 

Game  Ordinance 

By  an  amendment  to  the  Northwest  Territories  Act  assented  to  May  14, 
1948,  the  Commissioner  of  the  Northwest  Territories  in  Council  was  given 
authority  to  make  an  ordinance  for  "the  preservation  of  game  in  the  Terri- 
tories." The  Game  Ordinance  of  the  Northwest  Territories,  to  be  implemented 
under  the  power  thus  conferred,  was  prepared  during  the  year.  It  includes 
most  of  the  provisions  of  the  Northwest  Game  Act  and  Regulations,  which  it 
will  supersede,  and  also  contains  a  number  of  important  new  features,  including 
registration  of  trapping  areas.  The  policy  of  conserving  wildlife  resources  for 
the  use  and  benefit  of  the  native  inhabitants  will  be  continued. 

The  Ordinance  was  given  first  reading  at  a  meeting  of  the  Council  on 
March  24,  1949. 

Fur  Export  Ordinance 

The  Fur  Export  Ordinance  of  the  Northwest  Territories  was  amended  by 
reducing  the  rate  of  tax  charged  on  each  pelt  as  follows:  beaver,  $2.00  to  $1.50; 
coyote  and  wolf,  50c'  to  25ë;  fisher,  lynx  and  marten,  $3.00  to  $1.50;  black, 
cross  and  silver  fox,  $1.50  to  75^;  blue  fox,  $2.00  to  154;  red  fox  50^  to  25(^; 
otter,  $1.50  to  $1.00;  and  skunk,  15ç5  to  lOçi.  The  rate  of  tax  charged  on  each 
mink  pelt  was  increased  from  $1.00  to  $1.25.  The  effective  date  of  the  change 
in  rates  was  March  1,  1949. 

General 

Eight  fur  farms  were  licensed  to  operate  in  the  Northwest  Territories 
during  the  fiscal  year. 

There  were  15  prosecutions  for  infraction  of  the  game  laws  and  convictions 
were  secured  in  all  cases. 

Comparative  figures  of  the  number  of  big  game  animals  and  birds  taken 

Year  ended  June  30 

1948  1947 

Big  Game 

Caribou     15,617  12,006 

Deer     11  82 

Moose    306  427 

Sheep     15  8 

Game  Birds 

Ducks     10,408  11,527 

Geese   838  859 

Grouse     1,128  630 

Partridge     792  2,374 

Prairie  chicken 4,073  769 

Ptarmigan    5,094  6,188 

42516—124 
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Comparative  statement  of  licences  and  permits   issued  and   revenue  derived   under   the 
Northwest   Game   Act   and   the  Fur  Export   Ordinance 

Licences 
Year  ended  June  30 

1948  1947 
Hunting  and  trapping — 

Resident    379  465 

Game  bird   145  49 

Trading  and  Trafficking — 

Resident    98  105 

Non-resident,  British    6  4 

Non-resident,  non-British   1  1 

Permits 
Year  ended  June  30 

1948  1947 

To  establish  trading  posts  in  N.W.T 9  11 

To  take  animals  for  propagation  purposes  .  .            1  1 

To  take  scientific  specimens 14  8 

To  take  (10)  beaver 581  493 

To  take  (5)  caribou 38  — 

To  take  (5)  marten 1,059  — 

To    Indians    to    hunt    and    trap    in    Wood 

Buffalo  Park   217  260 


Revenue  under  Northwest  Game  Act  and  Fur  Export  Ordinance 

Year  ended  March  31 

1949  1948 

Hunting   licences    $        797.88  $        860.00 

Trading   hcences    924 .  82  1,845 .  00 

Bird  licences   359 .  00  402 .  00 

Fur  farm  hcences    19.00  21 .  00 

Trading  post  permits    8 .  00  9 .  00 

Caribou  hunting  permits   90 .  00  55 .00 

Sale  of  furs  359.00  4,212 .  88 

Fur  Export  Tax   95,632 .  83  141,423 .  38 

Fines  and  forfeitures 479 .  64  164 .  79 

Sale  of  buffalo  hides   1320 .  00  825 .  00 


Total     $  99,991.07  $149,818.05 


Lands  Division 

The  Lands  Division  deals  with  Crown-owned  lands,  mining,  and  timber 
in  the  Northwest  Territories  and  the  Yukon.  It  also  administers  certain  lands 
in  the  provinces  including  ordnance  and  admiralty  lands  not  required  for 
purposes  of  national  defence;  public  lands;  lands  reserved  to  Canada  under 
the  Transfer  of  Natural  Resources,  together  with  the  records  pertaining  thereto; 
unpatented  Dominion  lands  on  the  security  of  which  loans  under  the  Soldier 
Settlement  Act  were  made;  and  certain  mineral  rights  reserved  by  virtue  of 
Section  57  of  the  Soldier  Settlement  Act.  The  Division  maintains  a  Central 
Office  of  Record  of  Federal-ov/ned  or  controlled  lands;  a  record  of  seed  grain, 
fodder  and  relief  advances  made  by  the  Dominion  to  settlers  in  the  western 
provinces  and  in  conjunction  with  the  provinces  deals  with  applications  for 
the  adjustment  or  apportionment  of  accounts;  and  issues  Letters  Patent. 
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Northwest  Territories 
Mining 

The  value  of  mineral  production  in  the  Northwest  Territories  was  $4,298,- 
089  which  exceeded  the  production  of  1942,  formerly  the  peak  year,  by  $498,398. 
The  Yellowknife  River  Valley  area  remained  the  centre  of  mining  activity 
and  prospecting  for  base  metals  and  radio-active  ores  was  carried  out  in  widely 
scattered  areas  from  Rankin  Inlet  on  Hudson  Bay  to  Detention  Harbour  on 
the  Arctic  Coast. 

Several  factors  which  will  tend  to  further  development  of  the  mineral 
resources  in  the  Northwest  Territories  influenced  this  record  production.  The 
Snare  River  Storage  and  Power  Project  was  officially  opened  on  October  4. 
The  386-mile  Grimshaw-Hay  River  all-weather  road  and  the  155-mile  Hay 
River-Yellowknife  winter  road  were  completed  and  will  greatly  expedite  the 
delivery  of  essential  supplies  and  equipment. 

Record  pi'ices  stimulated  the  search  for  base  metals  and  several  notable 
discoveries  were  made. 

An  outstanding  discovery  was  made  during  the  period  under  review  in 
the  Indian  Mountain  Lake  area  in  the  Yellowknife  Mining  District,  where  a 
zinc-lead  find  on  the  "B.B."  and  the  "Voy"  groups  of  claims  by  James  McAvoy 
and  Associates  precipitated  a  staking  rush  late  in  the  Season.  Approximately 
2,700  claims  were  staked  from  October  to  March  31.  Hollinger  Consolidated 
took  an  option  on  the  "B.B."  group  for  an  80  per  cent  interest,  and  completed 
6,000  feet  of  diamond  drilling  to  test  the  extension  of  the  main  zone. 

In  the  500  square-mile  Pine  Point  area  on  the  south  shore  of  Great  Slave 
Lake,  reserved  under  Order  in  Council  P.C.  1004,  the  Consolidated  Mining  and 
Smelting  Company  of  Canada,  Limited  completed  9,100  feet  of  diamond  drilling. 
On  Feb.  1,  1949,  a  second  Order  in  Council,  P.C.  453,  was  passed  authorizing 
the  withdrawal  from  disposal  under  the  Quartz  Mining  Regulations  of  four 
parcels  totalling  1,267  square  miles  in  area  adjoining  the  first  reservation  on 
its  three  land  sides.  The  Order  in  Council  together  with  a  map  was  published 
in  a  leading  weekly  mining  paper  and  tenders  called  for.  Tenders  were 
received  from  Consolidated  Mining  and  Smelting  Company  of  Canada,  Limited 
and  American  Metal  Company  of  Canada,  Limited.  Parcel  "A",  consisting  of 
an  area  of  265  square  miles  west  of  the  original  Pine  Point  Concession,  was 
awarded  to  the  American  Metal  Company  of  Canada,  Limited,  and  Parcel  "D", 
consisting  of  320  square  miles  east  of  the  original  concession,  to  the  Con- 
solidated Mining  and  Smelting  Company  of  Canada,  Limited. 

In  the  Thubun  Lake  area,  approximately  500  claims  were  staked  around 
the  high  grade  lead  find  on  the  "MWK"  group  of  claims. 

The  mineral  belt  from  Selwyn  Lake  to  Rankin  Inlet  in  the  Keewatin 
District  was  actively  prospected  by  the  Don  Cameron  Exploration  Company, 
Hudson  Bay  Exploration,  and  Cyril  Knight  Associates. 

The  increase  in  mining  development  made  necessary  the  appointment  of  a 
mining  engineer  to  assist  the  resident  mining  inspector  who  acted  in  a  technical 
mining  advisory  capacity  to  the  mining  recorder  on  all  claim  work.  The 
extension  in  underground  development  required  practically  the  entire  attention 
of  the  mining  inspector  to  be  focused  on  maintenance  of  the  provisions  of  the 
Mining  Safety  Ordinance.  Correlation  of  field  inspections  and  organization  of 
work  was  supervised  by  the  Chief  Mining  Inspector  who  made  two  seasonal 
trips  to  all  active  mining  areas. 

Revenue 

The  revenue  derived  from  fees  collected  during  the  fiscal  year  under  the 
various  mining  regulations  applicable  to  the  Territories  was  $329,304.46  as 
compared  to  $339,541.79  for  the  previous  year.     This  revenue  was  derived  as 
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follows:  Quartz  Mining — general  fees,  $50,930.60;  mining  leases,  $10,161.30; 
surface  leases,  $279.96;  royalties,  $4,925.00;  and  miner's  licences  and  renewals, 
$41,879.65:  Petroleum  and  Natural  Gas — leases,  $1,839.23;  surface  leases, 
$1,295.41;  permits  (refund) — $250.00;  and  petroleum  and  natural  gas  royalties 
and  Government  share  in  production  of  the  "Proven  Field",  $217,651.65: 
Coal — leases,  $204.51;  permits,  $15.00;  and  royalties,  $5.50;  Gravel — permits, 
$351.00:   and  Quarrying — leases,  $15.65. 

Producing  Mines 

The  Con-Rycon  Mines  remained  the  largest  gold  producers  in  the  North- 
west Territories  and  milled  at  the  rate  of  approximately  300  tons  per  day. 
The  roasting  plant  was  re-opened  and  treated  approximately  18  tons  of 
concentrates  per  day.  Production  for  1948  was  55,252  fine  ounces.  Drifting 
in  the  Campbell  Shear  Zone  continued  on  the  2,350-foot  level  and  also  diamond 
drilling  at  100-foot  intervals  to  test  the  Zone. 

Giant  Yellowknife  Mine,  which  began  milling  on  May  13,  stepped  up 
production  since  the  installation  of  roasting  and  cyanidation  plants,  and  in 
March  produced  8,115-28  ounces  of  bullion  from  6,730  tons  of  ore  and 
1,077-8  tons  of  flotation  concentrates  treated.  The  milling  rate  for  March 
was  250  tons  daily  which  was  expected  to  be  stepped  up  to  500  tons  by  mid- 
summer. The  Snare  River  project  supplied  one-quarter  of  its  power  to  Giant 
Yellowknife. 

Negus  Mine  increased  its  daily  mill  tonnage  to  179-5  tons  from  the  65  tons 
of  the  previous  year.  Production  for  1948  was  23,240  fines  ounces  of  gold. 
When  the  Campbell  Shear  Zone  was  intersected  at  the  11th  and  13th  levels 
stoping  operations  in  this  zone  supplied  the  entire  mine  production. 

Thompson-Lundmark,  situated  at  Thompson  Lake  35  miles  northeast  of 
Yellowknife,  produced  14,696  fine  ounces  of  gold  in  1948.  Production  at  this 
mine  was  expected  to  cease  unless  the  summer's  work  proved  up  more  ore. 
Reclassification  under  the  Emergency  Gold  Mining  Assistance  Act  enabled  the 
company  to  undertake  new  exploration  of  its  property,  and  a  program  was 
started  that  included  a  minimum  of  10,000  feet  of  diamond  drilling. 

Value  of  Mineral  Production 

The  value  of  mineral  production  in  the  Northwest  Territories  for  the  past 
four  years  and  the  total  production  to  the  end  of  1948  is  indicated  by  the 
following  figures  supplied  by  the  Dominion  Bureau  of  Statistics. 


1945* 

1946* 

1947* 

1948* 

Total 
Production 
to  end  1948* 

Gold 

333,218 
956 

860,685 
5,113 

2,188,095 
32,655 

3,556,875 
19,036 

20,949,274 

Silver     

894,327** 

490 

24,102 

37,674 

Crude  Petroleum 

136,303 
335 

173,392 
335 

500,238 

676,574 
15,000 

2, 995,. 308 
18,595 

470,812 

1,039,525 

2,720,988 

4.267,485 

24,919,770 

Exclusive  of  the  production  of  "Radioactive"  ores. 

Accumulative  total  since  1932.    Production  of  Silver  prior  to  1932  included  in  returns  for  the  Yukon. 


During  the  fiscal  year,  2,136  miner's  licences  and  renewals  were  sold, 
5,290  quartz  grants  were  issued,  and  2,616  assignments  of  mineral  claims  were 
recorded.  In  addition,  80  leases  comprising  4,868-04  acres  were  issued  under 
the  Quartz  Mining  Regulations. 
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Coal,  Petroleum  and  ISatural  Gas,  and  Dredging 

Three  annual  permits  were  issued  under  the  Domestic  Coal  Mining  Regu- 
lations, and  one  coal  lease  issued  under  the  Coal  Mining  Regulations  was 
cancelled. 

In  the  petroleum  and  natural  gas  field  one  permit  comprising  64,000  acres 
in  the  neighbourhood  of  Fort  Providence  was  in  good  standing. 

Six  leases  comprising  3,279-23  acres  and  the  "Proven  Field"  at  Norman 
Wells  comprising  7,939  acres  were  still  in  good  standing.  Production  of  302,436 
barrels  of  oil  from  the  "Proven  Field"  during  the  year  raised  total  production 
since  April,  1942,  to  2,514,208  barrels.  Royalties  and  the  Government's  share 
of  proceeds  from  the  sale  of  the  oil  amounted  to  $217,651.65,  making  a  total 
revenue  of  $488,599.01  since  the  Proven  Field  Agreement  came  into  force  in 
May  1945. 

Two  dredging  leases  were  cancelled  for  non-payment  of  rental. 

Lands  and  Timber 

Lands 

During  the  year  an  Agent  of  Dominion  Lands  and  a  Crown  Timber  Agent 
was  appointed  for  that  portion  of  the  Northwest  Territories  north  of  the  Arctic 
Circle.    The  headquarters  of  the  new  agency  are  at  Aklavik. 

Land  Sales 

Thirty-nine  sales  were  effected  during  the  year,  the  following  settlement 
lots  being  sold:  Aklavik,  12;  Hay  River,  18;  Taltson  River,  4;  Fort  Smith,  3; 
Arctic  Red  River,  2;  Rat  River,  1;  and  Resolution,  1. 

Leases  and  Permits  to  Occupy 

There  are  now  in  effect  775  leases  and  permits  to  occupy.  Of  these  602 
are  for  land  in  Yellowknife  Settlement,  and  the  remainder  for  land  at  various 
points  throughout  the  Northwest  Territories.  The  types  of  leases  and  permits 
are:  residential  and  business  purposes,  723;  agricultural,  13;  fur  farm,  12; 
grazing,  3;  shipyard,  3;  and  waterfront,  21. 

The  leases  in  force  in  Yellowknife  Settlement  include  thirty-two  under 
which  veterans  have  made  application  for  assistance  in  accordance  with  the 
provisions  of  the  Veterans'  Land  Act. 

To  assist  other  lessees  in  obtaining  mortgages  from  the  Central  Mortgage 
and  Housing  Corporation  and  other  similar  agencies,  it  was  decided  to  increase 
■the  effective  tenure  from  the  five  year  terms  previously  granted,  to  periods 
up  to  twenty-one  years. 

Leases  for  lands  in  other  parts  of  the  Northwest  Territories  are  issued 
generally  for  terms  of  ten  years.  In  all  cases  leases  contain  an  option  of  renewal 
for  a  term  equal  to  that  for  which  the  lease  was  originally  granted.  Permits 
to  occupy  unsurveyed  lands  are  issued  subject  to  cancellation  upon  the  serving 
of  a  stipulated  notice. 

Authority  was  obtained  to  enable  veterans  owning  lands  to  transfer  such 
lands  to  the  Crown  in  order  that  application  could  be  made  for  grants  under 
the  Veterans'  Land  Act. 

During  the  year,  forty-one  assignments  affecting  leases  were  registered 
in  the  Department;  two  hay  permits  were  issued  during  the  year  under  which 
35  tons  of  hay  were  cut. 

Timber 

One  hundred  and  forty-five  timber  permits,  exclusive  of  those  granted 
in  connection  with  commercial  timber  berths,  were  issued  authorizing  the 
cutting  of  10,000  feet  board  measure  of  lumber,  173,456  feet  of  timber,  and 
4,944  cords  of  fuel  wood.  Of  these  permits  fifty-five  were  issued  free  of  dues 
td  (Charitable,  educational  and  religious  institutions  and  to  Government 
Departments. 
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Seventeen  commercial  timber  berth  permits  were  granted,  under  which 
2,413,835  feet  board  measure  of  lumber  was  manufactured,  and  6,265  lineal 
feet  of  timber  and  3,293  cords  of  fuel  wood  cut. 

One  timber  seizure  was  made. 

Revenue 

The  total  revenue  received  from  Lands,  Timber,  Grazing  and  Hay  was 
$40,115.49. 

Yukon  Territory 
Mining 

Mining  activity  was  stimulated  during  1948  by  world  demand  and  high 
prices  for  strategically  and  industrially  required  metals.  Gold  production  was 
maintained  at  a  steady  rate  and  60,589  fine  ounces  was  produced,  an  increase 
of  12,844  ounces  over  1947  production.  The  Dav/son  Mining  District,  where 
Yukon  Consolidated  Gold  Corporation  Ltd.  dredged  47,649  ounces,  v/as  the 
largest  producer.  Increased  activity  Vv^as  apparent  in  the  base  metal  field, 
particularly  in  the  vicinity  of  Mayo,  where  United  Keno  Hill  Mines,  Ltd., 
established  a  record  production  of  lead  for  this  mine,  while  its  increased  silver 
production  had  a  marked  influence  on  Canada's  total  production  of  that  metal. 

Prospecting  and  development  continued  to  increase  in  both  placer  and 
quartz  mining,  although  placer  operations  were  suspended  during  the  severe 
winter  months.  There  were  2,609  grants  and  renewal  grants,  and  72  prospecting 
leases  covering  174  miles,  issued  under  the  Placer  Mining  Act.  Under  the 
Quartz  Mining  Act,  410  grants  were  issued  and  781  grants  renewed. 

Revenue 

The  revenue  collected  from  mining  in  the  Territory  was  $85,204,  made  up 
as  follows:  quartz  mining  fees  $14,697.85;  quartz  surface  lease  $26.50;  placer 
mining  fees,  $33,255;  placer  mining  royalty  (export  tax  on  gold),  $28,549.85; 
hydraulic  mining  leases,  $2,390;  survey  fees  $5,600;  and  coal  leases  and 
royalties  $684.80. 

Gold  Royalty 

The  amount  collected  on  placer  gold  up  to  March  31,  1949,  was  $5,424,- 
349.36,  of  which  $28,549.85  was  collected  during  the  fiscal  year. 

Hydraulic  Mining  Locations 

Four  hydraulic  mining  locations  were  still  held  under  the  old  regulations, 
which  were  withdrawn  by  Order  in  Council  dated  February  2,  1904.  These 
leases  comprised  sixteen  linear  miles.  Rentals  amounting  to  $227,808  have 
been  collected  to  date  from  this  source,  of  which  $2,390  was  collected  during 
the  fiscal  year. 

Coal  Mining  and  Dredging  Leases 

Four  coal  mining  leases  were  in  good  standing.  One  lease  was  cancelled 
for  non-payment  of  rental.     No  new  dredging  leases  were  issued. 

Quartz  Mining  and  Surface  Leases 

There  were  147  quartz  mining  leases  in  force,  of  which  two  were  renewals 
for  the  second  period  of  21  years.  One  annual  surface  lease  was  issued  under 
the  Quartz  Mining  Act. 

Placer  Mining 

Yukon  Consolidated  Gold  Corporation,  Limited,  in  the  Dawson  District, 
remained  the  principal  producer  of  placer  gold  in  the  Territory  and  operated 
seven  dredges  and  one  dragline.  The  company  employed  an  average  of 
350  men,  and  recovered  47,649  fine  ounces  of  gold  and  10,022  fine  ounces  of 
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silver  from  7,146,660  cubic  yards  of  gravel  treated.  Yukon  Explorations, 
Limited,  operated  one  dredge  in  the  Sixty-mile  area.  Other  companies  which 
produced  gold  from  placer  operations  in  the  Dawson  District  were  Reno  Gold 
Mines  and  Miller  Creek  Placers.  In  the  Whitehorse  District,  Kluane  Dredging, 
Burwash  Mining  Company  and  Bates  Creek  Placers  were  active,  and  in  the 
Mayo  District  production  was  from  individual  recovery. 

Quartz  Mining 

Interest  in  quartz  mining  was  stimulated  by  amendments  made  in  1948 
to  the  Yukon  Quartz  Mining  Act,  which  allowed  for  the  grouping  of  16  claims 
at  any  time  before  filing  assessment  work  and  granting  of  credit  for  excess 
work  up  to  an  amount  sufficient  to  qualify  for  certificates  of  improvements. 
As  the  result  of  a  decision  to  enforce  Section  78  of  the  Act,  a  Dominion  Lands 
surveyor  was  sent  into  the  Territory  last  summer  to  survey  mining  claims. 
This  policy  will  enable  claim  sheets  to  be  issued  in  the  Yukon  similar  to  those 
in  use  in  the  Northwest  Territories.  Under  both  the  Quartz  and  Placer  Mining 
Acts,  amendments  made  in  1948  required  the  affixing  of  metal  tags  to  posts 
of  mineral  claims. 

Mayo  Mining  District  remained  the  centre  of  lode  mining  in  the  Territory. 
United  Keno  Hill  Mines,  Limited,  was  the  largest  producer  of  base  metals, 
mining  silver-lead  ores  containing  some  zinc  at  Galena  Hill.  The  bulk  of 
its  production  was  from  the  Hector  claim  at  the  Calumet-Hector  mine.  The 
company  owned  or  held  under  option  approximately  170  claims  in  the  vicinity 
of  Keno  Hill.  Production  was  1,904,562  ounces  of  silver,  5,064,848  pounds 
of  lead  and  493,469  pounds  of  zinc. 

The  Silver  Basin  Yukon  Mines,  Limited,  a  new  company  in  the  Mayo 
District,  held  options  on  property  in  the  Silver  Basin  area  of  Keno  Hill  and 
on  the  Rocket-Tyee  group  on  Crystal  Slope  of  Galena  Hill.  Satisfactory  results 
were  reported  from  both  properties.  Other  companies  operating  in  the  Mayo 
District  were  the  East  Bay  Mining  Company  with  property  on  McKay  Hill, 
and  Yukon  Galena  Hill  Mines  Limited,  operating  on  the  Keno  and  Rio  claims 
at  Keno  Hill. 

Mining  Inspection  Service 

A  mining  inspection  service  was  inaugurated  under  provisions  of  the 
Yukon  Mine  Safety  Ordinance.  The  Chief  Mining  Inspector  inspected  important 
properties,  including  the  Calumet-Hector  Mines  on  Galena  Hill,  located  approxi- 
mately 35  miles  east  of  Mayo  Landing. 

Yukon  Territory- 
Value  of  Mineral  Production 


1945 

1946 

1947 

1948 

Total 
Production 
to  end  1948 

GoldO) 

1,221,258 

11,824 

5,976 

1,664,260 

26,124 

3,520 

1,671,075 
267,877 
156,, 556 

2,121,490 

1,288,964 

829,599 

017  605  669 

Silver  (2) 

22  577  899 

Lead 

5,375,759 
2,711,695 

Copper 

Coal 

25,857 

829  049 

Tungsten 

18,315 
173 

Antimony 

Totals 

1,239,058 

1,693,904 

2,095,508 

4,265,910 

949  118  559 

("Includes  gold  from  the  refining  of  silver,  lead,  and  copper  ores  and  a  small  amount  from  lode  gold 
mininff  in  addition  to  that  from  placer  mining. 

(2J Includes  silver  from  the  refining  of  placer  gold  as  well  as  that  from  lode  mines. 
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Assay  Office 

Nine  hundred  and  two  samples  of  rock  were  received  and  1,525  assays 
or  quantitative  analyses  were  made.  In  addition,  qualitative  analyses  and 
chemical  tests  were  made  of  various  rocks  and  minerals  of  which  no  record 
was  kept.  The  assays  made  were:  gold  and  silver,  902;  lead,  502;  copper,  68; 
zinc,  50;  molybdenum,  2;  antimony,  1.  The  lead,  copper  and  zinc  figures 
showed  a  considerable  increase  over  the  previous  year. 

Lands  and  Timber 

Land  Sales 

Twenty-six  lands  sales  were  effected  during  the  year,  involving  fifty-eight 
lots  in  Dawson,  twelve  in  Whitehorse  and  five  in  Selkirk. 

To  enable  veterans  owning  lands  to  apply  for  assistance  under  the  Veterans' 
Land  Act,  authority  was  obtained  to  enable  such  veterans  to  transfer  their  land 
to  the  Crown  for  a  nominal  consideration.  Under  this  arrangement  an  agree- 
ment of  sale  is  then  issued  in  favour  of  the  veteran  for  a  period  of  ten  years. 
At  the  expiration  of  this  period  the  land  reverts  to  the  veteran  for  the  same 
nominal  consideration. 

Twenty  such  agreements  of  sale  are  in  effect  in  the  Yukon  Territory. 

Leases  and  Permits  to  Occupy 

There  are  now  in  effect  69  leases  and  permits  to  occupy.  The  types  of 
leases  are:  agricultural,  8;  grazing,  1;  residential  and  business,  37;  and  water- 
front, 23.  Leases  are  generally  granted  for  a  period  of  ten  years,  and  contain 
a  renewal  option  for  a  further  like  term.  Three  homestead  entries  were 
granted,  bringing  the  total  number  in  effect  in  Yukon  Territory  to  25;  two  hay 
permits  were  issued,  under  which  35  tons  of  hay  were  cut. 

Timber 

One  hundred  and  seventy-nine  timber  permits,  exclusive  of  those  granted 
in  connection  with  commercial  timber  berths  were  issued,  authorizing  the 
cutting  of  4,428  lineal  feet  of  timber  and  24,566  cords  of  fuel  wood. 

Nineteen  commercial  timber  berth  permits  were  issued  under  which  389,164 
feet  board  measure  of  lumber  was  manufactured  and  44,390  lineal  feet  of  timber 
and  1,505  cords  of  fuel  wood  cut. 

Fourteen  licence  timber  berths  were  in  effect.  There  were  no  timber 
seizures. 

Revenue 

The  total  revenue  derived  from  lands,  land  titles  and  timber  during  the 
year  was  $26,937.13. 

Ordnance,  Admiralty  and  Public  Lands 

Detailed  appraisals  and  reports  were  prepared  by  competent  appraisers  on 
individual  parcels  of  land  under  the  control  of  the  Department.  In  the  past, 
little  effort  was  made  to  sell  these  lands  as  prices  were  not  satisfactory. 
It  has  been  the  practice  to  secure  a  six  per  cent  return  by  leasing.  However, 
the  appraisals  and  reports  indicated  the  possibility  of  disposal  to  some  lessees 
at  present  favourable  values  and,  where  there  is  no  future  Government  require- 
ment, lands  are  being  disposed  of  by  sale. 
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Appraisals,  investigations  and  reports  on  603  lots  were  completed  and 
surveys  were  made  of  31  parcels  in  Quebec  and  nine  in  Ontario.  These  latter 
were  necessary  in  order  to  bring  plans  up  to  date  for  registration  purposes 
and,  in  certain  cases,  to  recover  lost  or  destroyed  monuments. 

Approximately  1,000  acres  of  land,  formerly  controlled  by  the  Department 
of  National  Defence  and  no  longer  required  for  military  purposes,  have  been 
transferred  to  the  administration. 

One  hundred  and  fifty-three  subdivided  lots  and  40  parcels  were  sold  for 
$96,433.28.  Thirty-four  agreements  for  sale,  covering  a  two  to  four-year  period 
and  totalling  $21,695.01,  were  completed.  Down  payments  on  these  amounted 
to  $6,737.53,  with  an  anticipated  annual  revenue,  until  completion  of  agree- 
ments, of  $5,351.57.  Seventy-five  leases  with  a  total  yearly  rental  of  $3,088.28 
were  negotiated. 

Many  of  the  lands  which  this  Division  is  called  upon  to  administer  are 
old  properties  originally  held  in  the  right  of  the  Crown  by  the  Imperial 
Government  and  in  some  cases  title  is  clouded.  Other  properties  were  acquired 
prior  to  accurate  surveys  and  boundaries  are  vague.  The  task  of  searching 
these  and  other  complicated  titles  is,  in  many  cases,  difficult.  The  lands 
records  are  constantly  being  revised  as  up-to-date  reports,  surveys  and 
appraisals  are  made. 

Public  Lands 

Public  lands  originally  acquired  by  other  Government  departments  for 
specific  purposes  and  no  longer  required,  are  transferred  to  this  Department 
for  administration  or  disposal.  Three  parcels  of  land,  comprising  725  acres 
in  British  Columbia,  Ontario  and  Quebec,  were  received  during  the  year.  Nine 
areas,  totalling  210  acres,  were  sold  and  23  investigations  were  carried  out. 
The  net  revenue  from  Public  Lands  was  $9,957.00. 

Dominion  Lands  Records 

Experienced  departmental  officers  continued  to  examine  and  segregate  files 
for  disposal  in  conformity  with  procedures  approved  by  the  Public  Records 
Committee  and  the  Treasury  Board.  Files  relating  to  patented  and  unpatented 
homesteads  and  other  phases  of  land  settlement  in  Manitoba  were  transfeiTed 
to  the  Department  of  Mines  and  Natural  Resources,  Winnipeg,  and  those  of 
no  value  were  destroyed.  Files  containing  material  of  historic  value  are  set 
aside  for  transfer  to  the  Public  Archives  of  Canada.  Dominion  lands  files 
relating  to  land  settlement  in  Saskatchewan,  Alberta  and  the  Railway  Belt 
of  Peace  River  Block  in  British  Columbia  will  be  dealt  with  after  completion 
of  segregation  and  shipment  of  the  Manitoba  files. 

Completed  during  the  year  were:  2,709  cabinet  drawers  of  files  examined; 
209  cartons,  containing  approximately  34,150  files,  weighing  12,000  pounds, 
shipped  to  Manitoba;  approximately  102,600  files  destroyed  which  represents 
about  5,100  pounds  of  paper  salvaged;  and  898  standard  steel  file  cabinet 
drawers  emptied,  of  which  846  have  been  put  to  use  in  other  sections  of  the 
Department. 

The  space  thus  acquired  provided  office  accommodation  in  the  Vimy 
Building  for  a  section  of  the  Lands  Division  removed  from  the  Norlite  Building. 

A  land  index  to  the  thousands  of  letter-press  copies  of  patents  issued  for 
Dominion  lands  over  a  period  of  47  years  is  being  prepared.  Approximately 
59,700  patents  were  indexed  according  to  land  description. 
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Timber  and  Grazing  Within  the  Provinces 
Timber 

In  British  Columbia  there  are  eight  licensed  timber  berths  comprising  an 
area  of  42-85  square  miles  within  the  boundaries  of  National  Parks.  Licences, 
in  duplicate,  were  issued  for  each  berth  and  the  revenue  amounted  to  $988.94. 

Operations  were  continued  on  Timber  Permit  Berth  No.  5111  in  the 
Dominion  Government  Coal  Block  near  Hosmer,  B.C.,  and  the  x^evenue  collected 
amounted  to  $38.59. 

The  timber  cutting  privilege,  granted  in  1942  on  Ordinance  Reserve  No.  1 
and  Naval  Reserve  A  on  St.  Joseph  Island  in  Lake  Huron,  Ontario,  was  brought 
to  a  close  on  August  31.  The  revenue  collected  for  the  portion  of  the  fiscal 
year  during  which  the  timber  cutting  privilege  was  in  force  amounted  to  $84.29, 
representing  the  dues  on  19,778  feet  board  measure  of  lumber  and  245  spruce 
railway  ties. 

Grazing 

On  animal  quarantine  reserves  in  southern  Saskatchewan  eight  grazing 
permits  were  issued  covering  11,040  acres.  Sworn  returns  by  the  permittees 
indicated  that  for  the  grazing  season  there  were  394  cattle  and  92  horses 
maintained  on  the  lands.     The  revenue  collected  was  $291.40. 

Soldier  Settlement 
Charged  Lands 

These  are  lands  against  which  charges  are  registered  for  advances  made 
under  the  Soldier  Settlement  Act  and  are  reserved  to  the  Dominion  under 
natural  resources  transfer  agreements  with  the  western  provinces.  Crown 
grants  are  issued  to  settlers  who  have  paid  their  indebtedness  to  the  Soldier 
Settlement  Board  and  have  completed  their  duties  in  accordance  with  the  terms 
of  the  Dominion  Lands  Act.  If  the  indebtedness  is  not  paid  or  if  the  indebted- 
ness has  been  paid  and  the  settler  requests  this  action  to  be  taken,  patent  may 
be  issued  in  the  name  of  the  Director  of  Soldier  Settlement  of  Canada.  There 
are  some  7,200  acres  of  these  lands  remaining.  During  the  year  the  soldier 
loans  were  released  from  20  parcels. 

Mineral  Rights 

The  question  of  the  disposal  of  mineral  rights  in  certain  lands  held  by  the 
Soldier  Settlement  Board  became  very  active  during  the  year. 

Several  hundred  applications  for  such  petroleum  and  natural  gas  rights, 
particularly  in  Alberta,  were  received  and,  as  the  Department  of  Veterans' 
Affairs  hold  the  Soldier  Settlement  Records,  these  applications  are  being 
considered  by  that  Department  to  ascertain  whether  or  not  there  is  a  soldier 
interest.  In  many  cases  a  search  of  title  indicates  that  the  rights  are  not 
controlled  by  the  Federal  Government  and  the  applicants  are  referred  else- 
where. 

The  underrights  in  approximately  6,000  acres,  more  than  5,000  of  which 
are  in  the  Province  of  Alberta,  were  cleared  to  this  Department  for  adminis- 
tration because  there  is  no  soldier  interest.  The  task  of  clearing  additional 
properties,  searching  titles  and  dealing  with  applications  continued.  These 
petroleum  and  natural  gas  rights  will  be  leased. 
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Central  Office  of  Record 

The  Central  Office  of  Record  was  set  up  under  the  provisions  of  Order 
in  Council  P.C.  258,  dated  February  12,  1934,  which  provided  that  the  Dominion 
Lands  Administration  (now  the  Lands  Division)  shall  be  the  central  office  of 
record  of  lands  owned  or  controlled  by  the  Dominion,  and  that  the  various 
Departments  shall  furnish  this  Department  with  the  information  needed  to 
maintain  a  record  of  the  properties.  More  than  8,000  parcels  have  been  listed 
and  it  is  intended  to  request  those  departments  that  have  not  yet  furnished 
the  necessary  particulars  to  do  so  as  soon  as  convenient. 

Seed  Grain,  Relief  and  Fodder  Indebtedness 

The  indebtedness  referred  to  under  this  section  is  represented  by  the 
accounts  still  outstanding  for  advances  of  seed  grain,  fodder  for  animals,  and 
relief  made  to  settlers  in  Western  Canada  from  1876  to  1926.  The  advances 
are  secured  by  liens  on  the  settler's  property  and  bear  interest  varying  from 
5  per  cent  to  7  per  cent.  The  advances  are  of  two  kinds;  those  in  the  sole 
right  of  the  Federal  Government  and  those  in  which  the  Federal  and  Provincial 
Governments  shared  equally. 

By  1927  many  properties  in  Western  Canada  were  encumbered  by  seed 
liens  and  arrears  of  taxes  far  in  excess  of  the  depreciated  value  of  the  land. 
Collection  of  the  outstanding  accounts  was  at  a  standstill  and  the  land  idle. 
To  ameliorate  this  condition  the  Federal  Government  passed  an  Act,  assented 
to  April  14,  1927,  which  established  Seed  Grain  Adjustment  Boards  to  investi- 
gate the  indebtedness  and  where  warranted  to  recommend  an  adjustment. 
During  the  fiscal  year  1948-49  the  Seed  Grain  Adjustment  Boards  made 
484  recommendations  to  Council  and  as  a  result  $175,815.50  was  written  off 
and  2,167  liens  removed.  There  were  also  71  advances  paid  in  full  and  the 
liens  discharged.  Cash  payments  in  the  net  amount  of  $76,472.85  were  made 
by  the  property  owners. 

In  addition  to  the  settlements  effected  through  the  Seed  Grain  Branch, 
approximately  1,600  requests  were  received  from  provincial  governments  and 
Western  Debt  Adjustment  Boards  for  statements  of  outstanding  indebtedness. 
As  a  result  of  the  land  grants  being  made  by  the  provinces,  36  certificates  of 
indebtedness  were  issued  registering  112  liens  against  title  as  security  for 
advances  that  had  been  made  on  unpatented  land. 

The  following  summai'y  shows  the  financial  operations  for  the  year  ended 
March  31,  1949: 


Principal 

Interest 

Total 

Debits 

Balance  outstanding  March  31,  1948 

Accrued  interest  April  1,  1948,  to  March  31,  1949 

$           cts. 
2,183,152  29 

$           cts. 

3,494,174  34 
125,179  44 

$           cts. 

5,677,326  63 
125, 179  44 

Total  debits 

2,183,152  29 

3,619,353  78 

5,802,506  07 

Credits 

Net  revenue,  April  1,  1948,  to  March  31,  1949  ,. 

Amount  written  off  as  loss  bv  Orders  in  Council — (Sec. 
1  Chap.  51,  17  George  V.) 

49,353  05 
44,666  06 

27,119  80 
131,149  44 

76,472  85 
175,815  50 

Total  credits 

94,019  11 

158,269  24 

252,288  35 

Amount  outstanding  March  31,  1949 

2,089,133  18 

3,461,084  54 

5,550,217  72 
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Principal 

Interest 

Total 

Debits 

Amount  outstanding  March  31,  1948 

Accrued  interest  "Vpril  1,  1948,  to  March  31,  1949 

S           cts. 
9,441  28 

S           cts. 

16,195  14 
509  02 

S           cts. 

25,636  42 
509  02 

Total  debits         

9,441  28 

16,704  16 

26, 145  44 

Credits 
Net  revenue  April  1,  1948,  to  March  31,  1949 

210  53 
46  30 

156  95 
201  88 

367  48 

Amount  written  off  as  loss  by  Orders-in-Council 

248  18 

256  83 

358  83 

615  66 

Amount  outstanding  March  31,  1948 

9,184  45 

16,345  33 

25,529  78 

Province  of  British  Columbia 
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Province  of  Saskatchewan 

Principal 

Interest 

Total 

Debits 
Amount  outstanding  March  31,  1948 

S           cts. 
1,455,938  21 

$           cts. 

2,296,491  01 
84,143  11 

S           cts. 
3,7.52,429  22 

Accrued  interest  April  1,  1948   to  March  31,  1949  . 

84,143  11 

Total  debits 

1,455,938  21 

2,380,634  12 

3,836,572  33 

Credits 
Net  revenue  April  1,  1948,  to  March  31,  1949 

35,007  60 
8,798  28 

23,560  09 
48,712  67 

58,. 567  69 

Amount  written  off  as  loss  by  Orders  in  Council 

57,510  95 

Total  credits 

43,805  88 

72,272  76 

116,078  64 

Amount  outstanding  March  31,  1949 

1,412,1.32  33 

2,308,361  36 

3,720,493  69 

Province  of 

Alberta 

Principal 

Interest 

Total 

Debits 
Amount  outstanding  March  31,  1948  

S           cts. 
717,747  80 

$           cts. 

1,181,446  94 
40,526  06 

•S           cts. 
1,899,194  74 

Accrued  interest  April  1    1948  to  March  31,  1949    

40,526  06 

Total  debits                   

717,747  80 

1,221,973  00 

1,939,720  80 

Credits 
Net  revenue— April  1,  1948,  to  March  31,  1949 

14,134  92 
35,821  48 

3,402  76 
82,234  89 

17,. 537  68 

Amount  written  off  as  loss  by  Orders  in  Council 

118,056  37 

49,956  40 

85,637  65 

135,594  05 

Amount  outstanding  March  31,  1949 

667,791  40 

1,1.36,335  .35 

1,804,126  75 

Amount  outstanding  March  31,  1949 
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Letters  Patent 

There  were  57  Letters  Patent  issued  covering  a  total  of  2,390  acres,  divided 
according  to  provinces  as  follows: 

Patents  Acres 

Alberta    10  1,006 

Manitoba    3  192 

Saskatchewan    5  678 

Northwest  Territories   33  344 

Yukon   Territory    6  170 

57  2,390 

The  various  kinds  of  grants  are  dealt  with  in  the  following  table: 


♦Homesteads 

*Soldier  Grants 

fSpecial  Grants 

♦Sales 

*Pre-SaIes 

Patents 

Acres 

Patents 

Acres 

Patents 

Acres 

Patents 

Acres 

Patents 

Acres 

5 
2 

691 
160 

2 

260 

1 

14 

2 
1 

41 
32 

Manitoba 

2 

273 

2 

269 

1 

136 

Northwest 
Territories 

33 
5 

344 
10 

Yukon 
Territory 

1 

160 

Total 

8 

1,011 

4 

533 

3 

283 

41 

427 

1 

136 

*Under  this  heading  are  included  lands  entered  for  by  returned  soldiers  affected  by  loans  from  the 
Director  of  Soldier  Settlement  of  Canada,  said  loans  having  been  repaid  in  full.  Patents  were  issued 
direct  to  the  settlers. 

tUnder  this  heading  are  included  lands  entered  for  by  returned  soldiers  affected  by  loans  from  the 
Director  of  Soldier  Settlement  of  Canada,  which  lands  were  patented  to  the  said  Director  at  the  request 
of  the  entrants  or  pursuant  to  Salvage  Proceedings  under  the  Soldier  Settlement  Act. 

There  were  263  Certified  Copies  of  Letters  Patent  prepared  during  the  fiscal 
year  for  which  the  Department  received  $695. 


Engineering  and  Construction  Division 

The  Engineering  and  Construction  Division  functions  as  a  general  engineer- 
ing and  architectural  service  for  the  Department  and  acts  in  a  consulting 
capacity  as  required. 

Increased  construction  programs  were  carried  out  for  the  National  Parks 
Service,  in  the  Yukon  and  Northwest  Territories,  and  for  the  Indian  Affairs 
Branch.  The  major  projects  included  the  construction  of  new  roads,  as  well 
as  the  improving,  paving,  and  preparation  of  roads  for  hard  surfacing;  the 
construction  of  steel  and  reinforced  concrete  bridges,  and  the  replacement  of 
many  wooden  spans  with  steel  trusses;  and  the  construction  of  reservoirs,  dams, 
swimming  pools,  and  buildings.  This  work  was  largely  done  by  contractors 
under  supervision  of  the  Engineering  and  Construction  Division. 

There  is  still  difficulty  in  recruiting  suitably  qualified  engineers  and  archi- 
tects to  design  and  supervise  these  projects.  In  consequence  the  services  of 
architects  in  private  practice  were  secured  to  prepare  or  assist  in  preparing 
plans,  on  some  of  the  major  projects,  and  later  as  contracts  were  awarded 
these  architects  supervised  the  work. 
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Work  for  National  Parks  Service 

Banff  Park 

In  Banff  and  Kootenay  National  Parks  seven  miles  of  the  Banff- Winder- 
mere Highway,  commencing  at  Castle  was  completed.  The  grading  of  a 
further  13-2  miles  was  completed  from  Mile  38-5,  and  12  miles  of  this  was 
gravelled.  Further  work  was  started  at  the  Radium  Hot  Springs  end  of  the 
highway  and  carried  northeasterly  through  heavy  rock  cuts  to  widen  and 
improve  this  portion  of  the  highway.  A  30'  span  bridge  was  erected  over 
Boom.  Creek  and  plans  were  prepared  for  a  new  bridge  on  Haffner  Creek 
crossing.    Plans  for  road  revisions  at  Marble  Canyon  were  also  prepared. 

On  the  main  highway  through  Banff  Park  improvement  in  drainage  was 
effected  in  the  vicinity  of  Banff  townsite  by  the  installation  of  approximately 
6,600'  of  culvert  pipe  and  plans  and  estimates  were  prepared  for  improvement 
work  required  on  Eldon  Hill.  At  the  townsite  of  Banff  a  contract  was  awarded 
for  the  construction  of  concrete  water  clarification  tanks  and  a  pumping  station 
to  ensure  a  pure  water  supply  to  the  Banff  hatchery.  This  is  necessitated 
by  the  proposed  chlorination  of  the  water  system  at  Banff.  The  existing  rock 
crib  dam  on  Forty  Mile  Creek  was  replaced  with  a  modern  conci-ete  structure 
to  provide  additional  storage  for  the  Banff  water  supply. 

Plans  and  designs  for  two  sections  of  the  proposed  storm  sewer  system 
in  Banff  townsite  were  completed.  Preliminary  sketches  for  a  new  fire  station 
at  Banff  were  also  com.pleted.  Plans  were  examined  and  approved  for  exten- 
sions to  the  Mount  Royal  Hotel  and  for  the  new  Cascade  Hotel  at  Banff. 

Estimates  were  prepared  for  replacement  of  the  existing  bridge  over  the 
Spray  River.  Investigations  were  made  and  reports  prepared  on  bridges 
throughout  Banff  Park,  on  the  main  highway,  and  on  a  number  of  minor 
bridges  on  that  part  of  the  Banff-Jasper  Highway  in  Banff  Park. 

Kootenay  Park 

Plans  and  specifications  were  completed  and  preliminary  construction  work 
done  for  the  proposed  bath-house  and  swimming  pool  at  Radium  Hot  Springs. 
Plans  and  specifications  were  also  prepared  for  the  water  and  hydro-electric 
power  supply  to  Government  buildings  and  residences  at  this  point. 

Yoho  Park 

A  contract  was  awarded  for  the  abutments  and  piers,  and  grading  and 
gravelling  of  the  approach  road  to  the  Kicking  Horse  River  bridge  at  Field. 
A  contract  was  also  awarded  for  erection  of  the  superstructure  of  this  bridge. 
Improvement  of  the  highway  entering  Field  from  the  east  was  investigated. 
Surveys  were  also  made  for  proposed  water  and  sewer  systems  for  the  town 
of  Field. 

Jasper  Park 

Construction  and  preparation  for  hard  surfacing  of  approximately  32  miles 
of  the  Jasper-Edmonton  Highway  from  Jasper  to  the  east  boundary  of  the 
park  was  undertaken.  The  greater  part  of  this  work  was  completed  by 
the  close  of  the  construction  season.  Preliminary  work  was  completed  on 
18-28  miles  and  gravelling  was  completed  on  14-45  miles  of  the  Banff-Jasper 
Highway  in  Jasper  Park. 

Improvement  of  the  road  from  Jasper  through  the  Maligne  Canyon  to 
Medicine  Lake,  a  distance  of  approximately  13-68  miles,  was  begun.  Work 
started  in  September  and  was  closed  down  early  in  December. 
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The  replacement  with  steel  highway  trusses  of  four  wooden  spans  of  the 
Athabasca  River  bridge  and  of  two  wooden  spans  of  the  Rocky  River  bridge, 
was  completed  with  the  exception  of  laying  the  asphalt  deck,  installing  the 
guard  rails,  and  painting.  A  contract  was  let  for  the  construction  of  a  sub- 
structure for  the  new  Fiddle  River  bridge  and  this  work  was  completed; 
tenders  were  called  for  the  supplying  and  erection  of  two  steel  highway 
trusses. 

Plans  were  prepared  for  the  erection  of  a  new  water  reservoir  on  Cabin 
Creek  in  Jasper  townsite  and  for  the  extension  of  the  water  mains  in  the 
townsite. 

Recreational  facilities  and  buildings  on  which  construction  was  com- 
menced in  Jasper  townsite  included  a  swimming  pool  and  bath-house,  tennis 
courts,  bowling  greens,  the  removal  of  the  curling  rink  to  a  new  site,  the 
erection  of  an  information  building,  the  construction  of  an  addition  to  the 
fire  hall,  and  minor  improvements  such  as  the  construction  of  fences  and  side- 
walks. Construction  of  camp-ground  buildings  at  Miette  Hot  Springs  was  also 
undertaken. 

Waterloii  Lakes  Park 

A  contract  was  awarded  for  the  reconstruction  and  preparation  for  hard 
surfacing  of  9-81  miles  of  the  Akamina  Highway  which  runs  from.  Waterton 
townsite  through  the  park  to  the  British  Columbia  boundary.  The  work 
closed  down  in  November.  Fine  grading  was  completed  over  half  the  distance 
and  gravelling  over  IJ  miles.  The  condition  of  the  bridges  in  the  park  was 
reported  on  and  plans  were  laid  for  major  repairs  to  be  made  to  the  Crooked 
Creek  Bridge  on  the  Cardston  entrance  road. 

Elk  Island  Park 

A  considerable  amount  of  fencing  and  building  of  a  fire  guard  was 
completed  and  a  design  prepared  for  a  proposed  meat  dressing  and  storage 
building.  Construction  was  postponed  because  of  the  unexpectedly  high  cost 
shown  by  tenders  received. 

Prince  Albert  Park 

The  improvement  and  preparation  for  hard  surfacing  of  28-7  miles  of 
the  Waskesiu  Highway  was  commenced.  Preliminary  clearing  was  done  on 
the  whole  distance,  and  rough  and  fine  grading  and  gravelling  v/as  completed 
for  about  16  miles.  Orders  were  placed  for  the  erection  of  a  deck  girder 
bridge  of  50'  span  over  the  Spruce  River,  and  other  smaller  bridges  were 
replaced.  Detailed  plans  were  prepared  in  connection  with  repairs  and  recon- 
struction of  the  breakwater  at  Waskesiu. 

Riding  Mountain  Park 

A  start  was  made  on  the  reconstruction  and  preparation  for  hard  surfacing 
of  a  section  of  No.  10  Highway  commencing  from  the  north  boundary  of 
Riding  Mountain  Park,  through  the  park  to  the  east  boundary.  When  opera- 
tions closed  in  November,  gravelling  had  been  completed  on  approximately 
6J  miles. 

Point  Pelee  Park 

The  six-mile  main  entrance  road  to  the  park  was  revised  and  paved. 
There  has  been  difficulty  with  erosion  on  the  east  side  of  the  Point  and  a  report 
on  this  condition  was  prepared. 
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Fundy  Park 

Proposed  improvements  and  reconstruction  of  certain  sections  of  No.  14 
Highway  running  through  the  park  were  investigated. 

Cape  Breton  Highlands  Park 

A  contract  was  awarded  for  the  reconstruction  and  preparation  for  hard 
surfacing  of  sections  of  the  Cabot  Trail,  including  bridges  and  trestles.  When 
the  work  closed  down  in  November  approximately  12  miles  of  highway  had 
been  cleared  and  considerable  rough  and  fine  grading  and  gravelling  done. 
Reinforced  concrete  deck  girder  bridges  were  erected  over  Warren  Brook  and 
Neil  Brook,  and  steel  was  on  the  ground  for  bridges  at  Black  Brook,  Still 
Brook  and  Halfway  Brook.  A  reinforced  concrete  deck  girder  bridge  was  also 
erected  over  the  North  Aspy  Brook  and  the  steel  was  placed  for  a  girder 
bridge  over  the  west  branch  of  the  North  Aspy  River.  Construction  of  R.C.M.P. 
quarters  was  completed. 

Prince  Edward  Island  Park 

A  new  road  between  Rustico  Harbour  and  New  London  Bay,  a  distance 
of  7-6  miles  was  completed. 

Historic  Sites 

New  roads,  totalling  approximately  3,400  feet,  were  built  at  the  Fortress  of 
Louisbourg  Historic  Site,  and  a  major  addition  to  the  museum  at  Fort  Beau- 
sejour  was  made.  The  construction  of  approximately  two  miles  of  gravel  road 
from  the  highway  to  Fort  St.  Joseph  Historic  Site  was  also  completed. 

Work  for  Northwest  Territories  and  Yukon  Services 

The  Mackenzie  Highway,  known  formerly  as  the  Grimshaw-Great  Slave 
Lake  Highway,  was  completed  from  the  north  boundary  of  Alberta  to  Hay 
River  settlement,  a  distance  of  81  miles.  An  interesting  factor  in  the  con- 
struction of  this  road  was  the  encountering  of  permafrost  areas  about  which 
little  prior  information  was  available.  Data  obtained  from  the  work  on  this 
project  will  be  of  great  value  in  future  road  construction  activities  under 
similar  conditions. 

During  construction  operations  on  the  Dominion-Provincial  section  of  this 
highway  in  Alberta,  a  distance  of  234  miles,  an  engineer  of  the  Engineering 
and  Construction  Division  was  resident  until  July  to  examine  and  report 
upon  all  phases  of  operations.  The  operations  in  Alberta  were  engineered 
and  supervised  by  the  Department  of  Public  Works  of  the  Province  of  Alberta. 
The  Federal  Government  has  paid  $1,375,000  toward  the  cost  of  this  road 
during  the  past  three-year  period. 

In  Yukon  Territory,  a  46-mile  section  of  the  Mayo-Minto  road  was  under 
construction.  Work  was  completed  on  26  miles  when  operations  closed  in 
October,  and  preliminary  work  had  been  done  on  a  further  four  miles.  Other 
reconnaissances  were  carried  out  in  connection  with  future  roads  in  the  White- 
horse  area. 

In  the  Northwest  Territories,  a  winter  truck  road  was  completed  from 
Hay  River  to  Yellowknife.  A  fisheries  road  of  nearly  three  miles  was  completed 
from  the  new  Fisheries  Settlement  to  Hay  River,  as  well  as  a  further  road  to 
the  waterfront.  Electrical  requirements  at  Fort  Resolution  and  Fort  Smith  and 
a  proposal  for  a  summer  water  supply  at  Aklavik  were  investigated.    A  recon- 
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naissance  survey  was  carried  out  for  a  summer  road  between  Fort  Smith  and 
the  Mackenzie  Highway,  and  a  similar  survey  was  made  of  a  proposed  route 
for  a  winter  truck  road  from  the  vicinity  of  Yellowknife  to  Discovery-Yellow- 
knife  Mines. 

Plans  were  prepared  for  a  two-room  school  with  teachers'  and  R.C.M.P. 
quarters  at  Coppermine,  and  for  a  four-classroom  day  school  combined  with 
principal's  quarters  at  Fort  Smith. 

Work  for  Indian  Affairs  Branch 

In  the  Northwest  Territories  and  Yukon  plans  were  prepared  for  a  resi- 
dential school  at  Hay  Lakes,  and  a  four-classroom  school,  with  principal's 
residence  and  power  house,  was  built  at  Hay  River.  Plans  were  also  prepared 
for  two-room  schools  at  Aklavik  and  Rocher  River.  Reports  in  connection 
with  installation  of  electrical  generating  and  distributing  systems  and  with 
water  supply  at  various  points  were  made. 

In  British  Columbia  various  projects  were  undertaken  in  the  Okanagan, 
Nicola,  Williams  Lake,  Kamloops,  Kootenay,  New  Westminster,  Vancouver, 
Kwawkewlth,  Bella  Coola,  Skeena,  Babine,  Lytton,  Stuart  Lake,  West  Coast,  and 
Cowichan  agencies.  This  work  covered  examination  of  buildings  for  the  purpose 
of  undertaking  renovation  of  water,  heating,  and  electrical  services;  investigation 
and  repair  of  damage  done  by  the  flood  condition  which  occurred  early  in  the 
spring;  surveys  of  irrigation  and  drainage  systems;  and  planning  of  wharves  at 
two  reserves  in  the  Skeena  Agency.  After  investigation  and  report  to  the  Indian 
Affairs  Branch  much  of  the  work  reported  on  was  completed. 

The  projects  undertaken  in  Alberta  largely  related  to  schools.  Investi- 
gations and  reports  were  made  of  the  following  agencies:  Stony-Sarcee, 
Athabaska,  Hobbema,  Saddle  Lake,  Blood,  Blackfoot,  and  Lesser  Slave  Lake. 
Major  repairs  were  necessary  to  a  large  number  of  the  schools  at  these  points 
and  following  investigation  and  report  the  necessary  rehabilitation  work  was 
carried  out  either  by,  or  under  the  direction  of,  the  Division. 

Similarly  in  Saskatchewan  and  Manitoba  the  major  work  had  to  do  with 
school  premises.  In  Saskatchewan,  work  was  carried  out  in  the  Pelly,  Touch- 
wood, Battleford,  Onion  Lake,  Carlton,  Crooked  Lake  and  Qu'Appelle  Agencies. 
In  Manitoba  the  agencies  visited  included  Fisher  River,  Portage  La  Prairie, 
Griswald,  Norway  House,  Manitowapah,  and  the  residential  schools  at  Brandon 
and  Elkhorn. 

In  Ontario,  work  was  carried  out  at  Christian  Island,  Kenora,  Gordon 
River,  Manitowaning,  Fort  William,  Alnwick,  Cape  Breton,  Sioux  Lookout, 
Sault  Ste.  Marie,  James  Bay,  Six  Nations,  and  Golden  Lake  Agencies.  Sewage, 
water  and  electrical  services,  and  erosion  on  the  Mclntyre  Bay  and  Gull  River 
reserves  in  the  Fort  William  Agency,  were  investigated.  Some  3  •  5  miles  of 
gravel  road  was  completed  by  contract  under  supervision  in  the  vicinity  of 
the  Mcintosh  Residential  School  at  the  Sioux  Lookout  Agency. 

In  Quebec  a  new  twelve-room  day  school  and  boiler  house  for  the  Caugh- 
nawaga  Agency  was  completed  under  contract.  Investigations  relative  to 
heating  and  water  supplies  wei-e  carried  out  at  Maniwaki,  St.  Regis,  and  Gaspé 
Agencies,  and  further  work  was  done  in  connection  with  the  plans  for  the 
proposed  residential  school  at  Seven  Islands. 

In  the  Maritime  Provinces  minor  inspection  work  was  completed  in  con- 
nection with  the  agent's  residence  at  Kingsclear  in  the  West  District  Agency 
of  New  Brunswick,  the  residential  school  at  Shubenacadie  in  Nova  Scotia,  and 
in  connection  with  agency  buildings  on  Lennox  Island  in  Prince  Edward 
Island. 
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General  work  for  the  Indian  Affairs  Branch  included  electrical  and 
mechanical  drawings  for  a  standard  Indian  agent's  residence;  similar  drawings 
with  bills  of  material  for  standard  one-room  and  two-room  day  schools  with 
teachers'  quarters. 

Dominion -Provincial  Projects  and  Miscellaneous 

Supervision  was  maintained  over  two  major  highway  projects  being  built 
in  co-operation  with  provincial  governments.  The  first  was  the  36-mile  Snow 
Lake  mining  road  from  Wekusko  on  the  Hudson  Bay  Railway  to  Howe  Sound 
Mine,  to  which  the  Dominion  contributed  50  per  cent  of  approved  expenditures. 
The  second  was  the  Cranberry  Portage-Cuprus  Mines  section  of  The  Pas-Flin 
Flon  road  which  will  extend  for  approximately  27-7  miles.  The  maximum 
Dominion  contribution  is  50  per  cent  of  a  total  estimated  cost  of  $838,000. 

The  Division  was  called  upon  for  a  variety  of  other  information,  including 
plans  and  specifications  covering  five  dam  projects  in  the  vicinity  of  Lac  La 
Hache,  B.C.,  for  the  Dominion  Wildlife  Service.  The  tenders  on  these  projects 
were  examined  and  recommendations  made.  A  report  was  made  on  the 
comparative  value  of  insulating  materials  for  refrigerators;  specifications  were 
prepared  for  the  mixing  and  laying  of  asphalt  pavement;  a  paint  specification 
was  prepared  relative  to  the  painting  of  structural  steel  in  connection  with 
bridge  construction;  and  instructions  were  prepared  on  the  care  and  main- 
tenance of  heating  systems  in  connection  with  the  Indian  Affairs  schools.  In 
connection  with  the  Trans-Canada  Highway  conference  held  in  Ottawa  a 
considerable  amount  of  data  and  maps,  including  routes  and  mileages,  was 
prepared. 


Indian  Affairs  Branch 

D.  M.  MacKay,  Director 

Good  progress  was  made  during  the  year  towards  the  ultimate  goal  of 
affording  the  Canadian  Indian  opportunities  equal  to  those  of  fellow  Canadians 
of  the  white  race.  In  this  progress  there  were  indications  that  the  Indians 
themselves  were  cognizant  of  the  objective  and  on  many  reserves  the  develop- 
ment of  community  interest  set  an  encouraging  pace. 

Economically,  the  lot  of  the  Indian  followed  the  pattern  of  other  Canadians. 
With  the  exception  of  some  northern  areas,  where  the  scarcity  of  game  and  the 
drop  in  fur  prices  brought  hardship  and  the  necessity  of  relief  measures,  the 
Indian  shared  fully  in  the  national  prosperity.  Wages  were  high,  crops  abun- 
dant, and  there  was  but  little  unemployment. 

In  respect  to  the  fur  harvest,  in  which  the  Indian  has  played  so  historic 
a  part,  the  Department  was  alive  to  the  necessity  of  pushing  further  planned 
conservation  and  production  measures.  With  the  co-operation  of  the  Provincial 
Government  concerned,  much  was  accomplished  in  the  way  of  registering  trap 
lines  for  Indians.  The  program  of  beaver  and  muskrat  preserves  began  to  pay 
dividends  to  the  Indian  hunters.  Fortunately,  the  drop  in  fur  prices  was 
largely  confined  to  long-haired  furs  and  good  returns  were  still  available  for 
beaver  and  muskrat  pelts. 

In  the  matter  of  education,  the  most  vital  factor  in  planning,  steady  pro- 
gress was  made  despite  high  building  costs  and  the  scarcity  of  teachers. 
Twenty-four  new  day  schools  were  constructed  and  extra  classrooms  added  to 
other  schools.  A  start  was  made  towards  increasing  the  number  of  Indian 
children  attending  white  schools  through  the  co-operation  of  Provincial  depart- 
ments of  education  and  by  arrangement  with  local  school  boards.  There  was  an 
increase  in  the  number  of  Indian  children  attending  secondary  schools,  and  the 
percentage  of  fully  qualified  teachers  in  the  Indian  service  increased  sharply. 

Field  reports  indicate  that  as  educational  facilities  were  increased  a  demand 
for  improved  housing  followed.  Increased  personal  income  made  it  possible 
for  many  Indians  to  build  new  homes  or  improve  their  present  ones.  This 
trend  is  noticeable  on  many  reserves.  Many  new  homes  were  completed  by 
Indian  war  veterans  as  a  result  of  grants.  Departmental  assistance  to  Indians 
for  the  building  or  improvement  of  homes  amounted  to  $651,000. 

A  small  monetary  monthly  allowance  to  aged  Indians  was  a  new  welfare 
project  put  in  operation.  This  allowance  is  in  addition  to  rations,  housing  or 
special  medical  diet.  Three  thousand  eight  hundred  and  fifty  old  people  were 
in  receipt  of  this  allowance. 

The  administration  was  reorganized  in  a  number  of  regions,  particularly 
in  Manitoba  and  the  Northwest  Territories. 

Of  particular  importance  was  the  meeting  of  the  Indian  Commissioner  for 
British  Columbia  and  the  seven  Regional  Supervisor's  at  an  eight-day  conference 
in  Ottawa.  This  conference  of  senior  field  officers  was  the  first  in  twelve  years 
and  will  prove  of  value  in  planning  long  range  policy  as  well  as  productive 
of  immediate  measures  designed  to  facilitate  the  work  of  the  administration 
both  at  headquarters  and  in  the  field. 
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Population 

The  Department  takes  a  quinquennial  census  of  the  Indians  under  its 
administration.  The  last  Departmental  census  was  taken  in  1944,  and,  accord- 
ingly, another  is  being  taken  in  the  fiscal  year  1949-50.  The  records  of  the 
Branch  indicate  that  there  has  been  a  slow  but  steady  increase  in  the  population 
during  the  present  century. 

The  following  table  shows  the  number  of  Indians  by  provinces  according 
to  the  1944  census:  — 

Province  Population 

Alberta     12,441 

British  Columbia   25,515 

Manitoba    15,933 

New  Brunswick   2,047 

Northwest  Territories   3,816 

Nova    Scotia    2,364 

Ontario   32,421 

Prince  Edward  Island 266 

Quebec    15,194 

Saskatchewan    14,158 

Yukon  Territory 1,531 


Total  125,686 

A  more  detailed  statement  giving  statistics  of  the  Indian  population  under 
the  headings  of  religion,  age,  and  sex  in  the  various  provinces  will  be  found 
in  Table  1. 

Progress  During  the  Year 
British  Columbia 

The  Indians  of  British  Columbia  continued  to  improve  their  lot  with 
increased  numbers  taking  advantage  of  year  round  employment  in  industry. 
Opportunities  in  seasonal  work  in  fish  canneries,  in  hop  fields,  and  in  fruit 
picking  in  British  Columbia  and  the  State  of  Washington  remained  on  a  high 
level  at  slightly  increased  wages.  Financial  returns  to  those  Indians  employed 
on  farms  in  haying  and  harvesting  work  were  less  than  average  because  of 
unusual  flood  conditions  which  greatly  reduced  crops.  Indians  employed  in 
lumbering  experienced  an  average  year  and  those  engaged  in  trapping  received 
slightly  less  revenue  for  their  catch  through  reduced  fur  market  prices. 

Agricultural  operations  on  reserves  in  the  interior  of  the  Province  indicated 
an  increase  in  the  acreage  planted  and  in  the  numbers  of  livestock.  More  than 
18,000  beef  cattle  are  owned  by  Indian  farmers  and  ranchers.  Market  prices 
for  cattle  were  higher  than  in  previous  years. 

Returns  from  salmon  fishing  in  the  Skeena  and  Nass  River  areas  compared 
favourably  with  those  of  the  previous  year  although  complete  returns  to  Indian 
fishermen  who  are  engaged  in  this  branch  of  the  fishing  industry  along  the 
entire  Coast  were  somewhat  less  due  to  an  earlier  closing  date  being  established 
for  the  season.  Returns  from  herring,  halibut  and  dog  fish  (liver)  fishing 
increased,  and  a  successful  season  was  experienced  in  clam  digging  in  the 
central  and  southern  coastal  areas  of  the  province.  An  increase  was  also  noted 
in  the  number  of  fishing  boats  purchased. 

There  was  a  marked  increase  in  the  building  of  new  homes  and  in  repairs 
and  improvements  made  to  existing  dwellings.  The  Department  assisted  a 
number  of  families  on  various  reserves  by  supplying  the  material  necessary  to 
effect  repairs  and  improvements. 
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A  difficult  year  was  experienced  on  reserves  throughout  the  Fraser  Valley 
and  other  areas  where  floods  caused  considerable  loss.  In  some  cases  this  neces- 
sitated almost  complete  re-establishment  and,  in  others,  major  repairs  to 
homes  and  the  reseeding  of  land.  In  this  work  the  greatest  co-operation  was 
received  both  from  the  Indian  families  involved  and  from  the  various  authorities 
delegated  to  re-establish  the  flood  victims. 

The  Indians  of  British  Columbia  were  included  for  beneflts  under  the 
British  Columbia  Hospital  Insurance  Act  which  became  effective  on  January  1, 
1949.  This  Act  provides  hospitalization  and  other  special  services  where  hospital 
care  is  required  for  all  cases  other  than  those  of  a  chronic  nature. 

Alberta 

Eden  Valley,  a  beautiful  tract  of  land  situated  near  the  E.  P.  Ranch  in 
southern  Alberta,  was  acquired  as  a  small  reserve  for  a  group  of  Stony  Indians 
who  have  resided  in  the  area  for  many  years. 

Favourable  moisture  conditions,  following  a  prolonged  winter  and  late 
spring,  brought  good  returns  of  grain  from  Hobbema  south.  Lack  of  moisture  in 
the  area  from  Edmonton  north  brought  low  yields  and  many  failures.  It  was 
generally  a  good  year,  with  732,060  bushels  of  grain  threshed  on  all  reserves. 

Although  the  severe  winter  caused  some  losses,  excellent  pasturage  in  the 
southern  half  of  the  Province  enabled  Indians  to  market  their  beef  cattle  in  good 
condition.  High  prevailing  prices  brought  livestock  sales  of  more  than  a  half 
million  dollars.  Thousands  of  tons  of  wild  hay  were  sold,  and  an  ample  supply 
retained  for  winter  feeding. 

Many  farming  Indians  acquired  their  own  machinery  and  others  purchased 
equipment  and  foundation  livestock  through  loans  from  Band  Funds. 

Income  from  hunting  and  trapping,  the  basic  industries  in  the  nortli,  was 
lower  because  of  the  smaller  catch  and  a  price  recession.  Fortunately,  the 
muskrat  catch  was  fairly  good,  and  caribou  were  plentiful.  Several  superin- 
tendents were  appointed  class  "B"  fur  dealers,  in  an  attempt  to  increase  returns 
from  the  sale  of  pelts.  Though  no  appreciable  progress  was  made  in  the 
propagation  of  beaver,  some  transplanting  was  done.  Income  from  commercial 
fishing  was  not  large,  but  there  was  sufficient  fish  for  domestic  consumption. 

Timber  sales  for  the  year  increased.  Indians  operated  saw-mills  on  several 
reserves,  with  considerable  lumber  and  logs  going  into  home  construction. 

The  oil  industry  continued  to  contribute  income  to  Band  Funds  from  permits 
and  leases.  Six  wells  were  drilled  on  reserves,  but  no  oil  was  obtained  in 
commercial  quantities. 

Many  Indians  continued  to  find  lucrative  employment  away  from  their 
reserves,  particularly  on  a  power  project  at  Spray  Lakes,  and  on  intensive 
farming  projects  in  the  southern  part  of  the  province  and  the  adjacent  northern 
United  States. 

Three  new  day  schools  were  opened,  and  construction  started  on  several 
more. 

Saskatchewan 

On  the  majority  of  the  reserves  the  year  was  a  good  one.  Revenue  fluctuated 
in  localities  according  to  crop  production;  although  long-haired  fur  dropped 
in  price  a  considerable  income  was  obtained  from  beaver  and  muskrat  pelts 
marketed  through  the  Fur  Marketing  Board. 

Crops  in  the  Battleford  and  Carlton  Agencies  were  seriously  affected  due 
to  the  long  dry  season.  On  the  other  hand  the  Pelly  Agency,  which,  in  Indian 
population,  is  the  smallest  in  the  Province,  had  a  surprisingly  high  yield  of 
158,444  bushels  of  grain. 
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Income  from  hunting,  trapping  and  fishing,  while  subject  to  a  drop  in 
prices,  was  still  a  major  source  of  revenue.  The  Indians  of  the  Province  realized 
$467,802  from  it.  Carlton  Agency  alone  had  an  income  of  $283,736  from  this 
source. 

There  was  a  slight  reduction  in  the  number  of  cattle.  Those  Agencies  v/here 
cattle  production  had  previously  been  most  satisfactory  suffered  greatly  from 
drought.  Cattle  had  to  be  reduced  in  numbers  according  to  feed  available. 

Housing  conditions  improved  in  many  localities.  One  hundred  and  fourteen 
new  homes  were  erected  and  268  Indian  houses  were  repaired  and  im.proved. 

The  health  of  the  Indians  seemed  to  improve  throughout  the  year  with  no 
serious  epidemics  reported.  Efforts  to  reduce  the  T.B.  incidence  by  B.C.G. 
vaccine  and  other  medical  facilities  were  continued. 

Manitoba 

General  conditions  throughout  the  Province  showed  improvement  with  an 
even  economic  balance  in  favour  of  the  Indians,  who  showed  a  sincere  desire 
to  improve  their  living  conditions. 

Livestock  prices  reached  a  new  high  and,  as  a  result,  an  additional  effort 
was  made  to  increase  and  improve  breeding  stock. 

Farming  methods  also  improved  with  the  utilization  of  power  machinery 
and  more  modern  methods.  The  harvest  yield  was  most  satisfactory;  wheat 
averaged  thirty  bushels  and  oats  sixty  bushels  to  the  acre.  Community  gardens 
were  planned  and  land  broken  for  this  purpose. 

Trapping  income  was  down  over  the  previous  year  because  of  the  drop  in 
fur  prices.  However,  considerable  income  was  realized  from  this  source  and, 
in  conjunction  with  the  Provincial  Government,  organized  trap-lines  were  laid 
out  with  a  view  to  increased  fur  catches. 

A  number  of  Indians  successfully  engaged  in  commercial  fishing  despite 
the  drop  in  price  of  low  grade  fish  during  the  latter  part  of  the  year. 

Six  new  schools  were  erected  giving  an  increased  accommodation  of  seven 
classrooms.  Attendance  increased  with  the  provision  of  this  more  suitable 
accommodation. 

A  major  administrative  reorganization  took  place  involving  the  closing  of 
two  agencies  which  were  incorporated  within  the  Portage  la  Prairie  Agency. 

Two  new  agencies  were  opened,  one  at  Dauphin,  Manitoba,  and  one  at 
Ilford  on  the  Hudson  Bay  railroad.  The  reorganization  was  designed  to  provide 
four  agencies  in  the  southern  part  of  the  province  where  agriculture  predom- 
inates and  three  in  the  northern  region  where  trapping,  lumbering  and  fishing 
are  the  principal  occupations. 

Ontario 

In  the  southern  part  of  the  Province  production  was  maintained  at  a  high 
level.  Wages  were  high,  crops  were  good  and  satisfactory  prices  were  obtained 
for  farm  produce.  Many  Indians  were  employed  steadily  in  industry  or  as 
farm  labourers. 

The  Indian  farmers  of  the  Tyendinaga,  Six  Nations,  and  Caradoc  Reserves 
enjoyed  a  prosperous  year.  Holstein  cattle  owners  on  the  Tyendinaga  Reserve 
improved  their  herds  and  a  number  of  Indian  war  veterans  were  becoming 
established  Holstein  breeders. 

Continuous  employment  and  high  wages  were  reflected  in  improved  housing 
conditions  as  Indian  home  owners  carried  out  needed  repairs  and  improvements 
and  built  new  houses.  Additional  numbers  of  Indian  veterans  were  re-estab- 
lished under  the  Veterans'  Land  Act. 
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Four  new  schools  were  completed  providing  an  additional  eleven  class- 
rooms for  southern  Ontario  reserves,  and  it  was  noted  that  the  number  of 
Indian  boys  and  girls  attending  secondary  schools  in  this  region  increased. 

In  the  northex^n  and  northwestern  regions,  where  about  20,000  Indians 
reside,  trapping  was  the  main  income  source,  augmented  by  summer  employment 
mostly  in  the  lumber  industry. 

Returns  from  ti'apping  were  only  fair.  Catches  were  about  average  but 
prices,  which  had  been  exceptionally  high,  returned  to  a  more  normal  level. 
Employment  in  lumbering  was  good  until,  towards  the  end  of  the  season,  a  drop 
in  the  demand  for  pulpwood  was  experienced.  Those  employed  as  guides 
benefited  from  an  increase  in  the  tourist  traffic. 

A  region-wide  program  for  the  transplanting  of  live  beaver  was  carried  out 
with  considerable  success.  The  project  tended  to  improve  some  existing  trap- 
lines  as  well  as  providing  for  additional  lines  in  the  future. 

Housing  conditions  in  most  agencies  improved  during  the  year.  A  saw-mill 
was  put  in  operation  at  Moose  Factory  to  provide  lumber  for  a  long-term 
improvement  project  in  that  agency. 

Educational  facilities  were  increased  with  the  construction  of  a  number  of 
day  schools.  Those  at  West  Bay  and  Murray  Hill  in  the  Manitoulin  Agency  and 
at  Fort  William  in  the  Port  Arthur  Agency  are  considered  excellent  units  and 
are  already  filled  to  capacity. 

Quebec 

A  decline  in  the  price  of  fur  and  opportunities  of  profitable  employment 
elsewhere  caused  many  Indians  in  the  northern  region  to  seek  and  obtain 
employment  in  industry.  At  Bersimis,  Seven  Islands,  Maniwaki,  Weymon- 
taching,  Obedjiwan  and  Restigouche,  the  number  of  Indians  engaged  in  the 
pulpwood  industry  increased  sharply. 

At  Bersimis,  a  commercial  fishing  project  was  reorganized  and  25,000 
lbs.  of  salmon  caught  and  sold.  The  profit  was  distributed  on  a  percentage 
basis  to  those  participating.  Although  this  was  the  only  commercial  fishing 
project  under  way,  the  majority  of  the  reserves  engaged  in  fishing  for  home 
consumption. 

Special  attention  was  paid  to  improving  educational  facilities.  At  Caugh- 
nawaga,  a  twelve-classroom  fireproof  school  was  almost  completed.  At  St. 
Regis,  a  two-room  day  school  with  residence  was  built.  In  Abitibi,  log  schools 
were  constructed  at  Waswanipi,  Mistassini  and  Obedjiwan.  These  will  be 
used  as  seasonal  schools. 

The  construction  of  homes  reached  a  new  high.  One  hundred  and  twenty 
homes  were  built  and  many  others  renovated  and  repaired.  Homes  were  built 
from  welfare  appropriations  at  Pointe  Bleue,  Restigouche,  Oka,  and  Maniwaki, 
and  others  built  from  Band  Funds  at  Bersimis  and  Maniwaki. 

Farming  methods  on  some  reserves  showed  a  marked  improvement,  with 
the  utilization  of  modern  methods  and  machinery.  This  was  particularly  notice- 
able at  St.  Regis,  Pointe  Bleue,  Maniwaki,  Oka  and  Timiskaming. 

In  those  agencies  where  health  measures  had  been  applied  there  was 
improvement  in  the  general  health  of  the  Indians.  The  B.C.G.  treatment  for 
T.B.  was  continued  throughout  the  year,  and  in  the  Abitibi  Agency,  where  the 
need  was  greatest,  a  systematic  check  was  maintained.  A  number  of  nurses 
were  appointed  and  small  nursing  stations  established  at  key  points.  A  modern 
nursing  station  was  also  completed  at  St.  Regis.  Steps  were  taken  to  facilitate 
dental  treatment.  A  dentist,  stationed  at  Caughnawaga,  was  provided  v/ith  a 
mobile  unit  which  will  serve  all  reserves. 
42516—13 
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New  Brunswick 

Employment  was  at  a  fair  level  throughout  the  year.  The  largest  income 
was  derived  from  potato  picking  in  the  State  of  Maine.  On  the  Tobique, 
Woodstock  and  Kingsclear  Reserves  barrel  and  basket  making  was  successfully 
engaged  in,  and  other  Indians  secured  employment  in  the  cities  and  from 
farmers.  Indians  from  the  eastern  region  were  employed  on  bush  work  in  the 
winter  and  in  fishing  during  the  summer. 

A  number  of  V.L.A.  grants  were  approved,  with  new  homes  for  veterans 
resulting.  Non-veteran  Indians  were  also  assisted  in  the  construction  of  new 
homes  and  in  the  improvement  of  existing  ones.  About  twenty  new  homes 
were  completed. 

Roads  on  the  reserves  were  improved,  and,  with  the  co-operation  of  the 
Provincial  Government,  the  maintenance  of  winter  roads  was  extended. 

A  number  of  administrative  changes  were  made  with  a  view  to  greater 
efficiency,  and  ultimate  benefit  to  the  Indians  concerned.  The  superintendent 
of  New  Brunswick  North  was  appointed  on  a  full  time  basis.  He  and  his  staff 
were  provided  with  suitable  accommodation  at  Perth.  On  the  Kingsclear 
Reserve,  a  resident  nurse  was  provided  with  living  quarters,  an  office,  and  a 
motor  vehicle. 

In  general,  a  trend  towards  improvement  in  health  and  living  conditions 
was  noticeable. 

Nova  Scotia 

Considerable  progress  was  made  in  carrying  forward  the  centralization 
program  at  Shubenacadie  and  Eskasoni  where  30  new  homes  were  completed 
and  occupied  by  Indian  families  moving  from  more  remote  areas.  New  land 
was  also  cleared  and  broken  in  preparation  for  additional  moves  and  to  provide 
gardens  and  pasture. 

The  Indians  did  not  fare  so  well  in  industrial  employment,  with  the  result 
that  the  building  program  has  been  beneficial  from  the  employment  aspect. 

Indian  veterans  continued  to  take  advantage  of  the  Veterans'  Land  Act. 
In  each  case  the  veteran's  home  was  built  of  lumber  cut  and  milled  on  the 
reserve  and  the  work  done  entirely  by  Indian  labour.  By  these  means  the 
Indian  veteran  was  able  to  acquire  a  new  home  at  a  cost  of  approximately 
$2,300. 

School  attendance  increased  with  Family  Allowance  benefits  contributing 
noticeably  to  the  general  well-being  of  the  children.  At  Eskasoni  a  new  school- 
bus  was  provided  to  bring  in  100  children  from  a  radius  of  three  miles.  Stores 
operated  by  Indians  at  Shubenacadie  and  Eskasoni  under  the  supervision  of 
Agency  administration  continued  to  do  well  throughout  the  year.  These  stores, 
which  are  financed  through  a  revolving  fund  loan,  have  an  annual  business 
gross  of  approximately  $60,000  each.  Profits  accruing  will  be  used  on  com- 
munity projects. 

The  health  of  the  Indians  continued  to  improve  and  the  use  of  X-rays  and 
hospitalization  further  tightened  the  control  of  T.B.  Inoculations  are  reducing 
the  incidence  of  such  contagious  diseases  as  whooping-cough  and  diphtheria. 

Prince  Edward  Island 

The  Agency  construction  program  contributed  largely  to  the  year's 
activit5^  Surplus  airport  buildings  were  dismantled  at  Mount  Pleasant  Airport 
and  shipped  to  Lennox  Island.  A  modern  four-room  day  school,  an  agency 
office  and  warehouse,  an  agent's  residence  and  a  small  nursing  station  were 
included  in  the  buildings  resulting  from  this  reconstruction  project. 
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The  school,  staffed  by  the  Sisters  of  Ste.  Martha,  opened  in  September. 

A  store,  badly  needed  by  the  Indians,  was  opened  through  the  provisions 
of  the  Revolving  Fund,  and,  staffed  by  Indian  clerks,  is  already  doing  a  com- 
mendable amount  of  business  with  a  fair  margin  of  profit. 

The  Lennox  Island  Indians  had  a  ready  market  for  their  potato  basket 
production  which  is  their  most  profitable  source  of  employment.  The  culture 
of  oysters  was  continued  with  a  view  to  eventual  larger  returns. 

Through  the  co-operation  of  the  Provincial  Government  a  number  of  short 
courses  were  given  on  the  reserve  covering  such  subjects  as  agriculture,  nutri- 
tion, fishing  and  community  improvements.  These  courses  were  well  attended 
with  satisfactory  results. 

Yukon  Territory 

A  program  of  fur  conservation  and  control  by  use  of  registered  trap-lines 
was  carried  out.  This  project  is  of  inestimable  value  for  the  welfare  of  many 
Indians  in  the  Yukon  whose  main  income  is  derived  from  hunting  and  trapping. 

Economic  conditions  generally  were  not  good.  Long-period  work  was 
scarce  largely  because  of  the  closing  down  of  the  coal  mine  at  Carmacks  and 
saw-mills  at  Mayo  during  the  winter  season.  Big  game  hunters,  who  provide 
seasonal  employment  for  many  Indians,  were  fewer  than  usual. 

The  encouragement  of  vegetable  growing  among  the  Indian  population 
continued  with  success.  Carcross  residential  school  produced  6,000  pounds  of 
potatoes,  1,500  pounds  of  carrots  and  1,500  pounds  of  turnips  besides  other 
vegetables.  This  experimental  work  in  vegetable  growing  was  assisted  by  the 
operation  of  a  greenhouse  at  Mayo  Indian  village,  where  community  spirit  was 
at  a  high  level.  The  building  of  a  new  school,  cultivation  of  gardens,  and  com- 
petitive sports  assisted  this  trend. 

Community  enterprise  was  noticeable  during  the  year.  Service  clubs  and 
others  assisted  by  donating  prizes  for  academic  achievement  in  the  schools 
and  for  competition  in  sports  such  as  hockey  and  lacrosse.  Of  particular  interest 
was  the  growth  of  the  Indian  Boy  Scout  Troops  at  Whitehorse  and  Carcross. 
These  troops,  in  accordance  with  the  requirements  of  the  movement,  purchased 
their  own  uniforms  with  money  earned  individually  by  doing  chores,  and  took 
part  in  a  successful  combined  annual  camp. 

Northwest  Territories 

A  general  reorganization  of  Indian  Affairs  administration  in  the  Territories 
was  commenced.  This  involved  a  re-allocation  of  regional  offices  and  new 
personnel.  It  is  visualized  that  this  reorganization  when  completed  will  mater- 
ially assist  the  Indians  scattered  over  great  areas  in  the  northwest,  by  providing 
closer  supervision  and  greater  educational  and  health  facilities. 

The  year  itself  was  a  bad  one  for  the  Indians  of  the  three  agencies.  Game 
was  scarce  and  the  decline  of  fur  prices  seriously  affected  their  livelihood  with 
resulting  increase  in  relief  costs.  Added  to  this  burden  was  the  increased  cost 
of  white  man's  food,  to  which  the  Indian  has  to  resort  when  his  natural  food 
supply  diminishes. 

In  the  Fort  Norman  Agency  much  ground  work  was  done  in  compiling 
statistics  on  births  and  deaths  and  other  information  requisite  for  Family 
Allowances  and  the  old  age  allowance.  During  treaty  trips  to  Fort  McPherson, 
Arctic  Red  River,  Good  Hope  and  Fort  Franklin,  Indians  of  these  areas  were 
X-rayed  as  part  of  a  concerted  program  to  combat  T.B. 

The  scarcity  of  fish  in  some  lakes  in  the  Fort  Simpson  area,  and  the  fact 
that  the  caribou  passed  through  the  area  to  seek  better  grazing  grounds,  made 
the  year  a  difficult  one  for  Indians  in  that  region. 
42516— I3i 
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Reserves  and  Trusts  Service 

Reserves  Division 

Land  Sales  and  Leases 

Eighty-eight  parcels  of  Indian  lands  were  sold,  and  of  this  number,  68  were 
cash  sales  realizing  $51,190.30,  and  20  were  time  sales  totalling  $22,663.67. 

Receipts  from  cash  sales  and  collections  on  land  sale  contracts  amounted 
to  $415,990.09,  and  of  this  total  $392,360.61  represented  principal  payments,  and 
$23,629.48,  interest  payments. 

Seventy-seven  purchasers  of  Indian  lands  on  a  time  sale  basis  completed 
their  payments,  and  five  sale  contracts  were  cancelled.  Letters  Patent  were 
issued  in  favour  of  153  purchasers  of  Indian  lands. 

Rent  collected  under  leases  and  permits  covering  Indian  lands  and  reserve 
lands  totalled  $322,204.08,  and  at  the  end  of  the  year  2,124  leases  and  permits 
were  in  force. 

Indian  Estates 

The  estates  of  183  deceased  Indians  were  referred  to  the  Branch,  and  the 
administration  of  234  estates  was  concluded  by  the  distribution  of  the  estate 
assets. 

Location  Tickets  and  Enfranchisements 

Four  hundred  and  thirteen  Location  Tickets  were  issued  to  Indians  who 
acquired  interests  on  lands  in  Indian  reserves  through  purchase  from  other 
Indians,  inheritance,  or  allotment  by  Indian  Band  Councils. 

There  v/ere  447  Indians  enfranchised. 

Petroleum  and  Natural  Gas 

While  Indian  reserves  were  unproductive  of  oil,  exploration  work  by  licen- 
sees and  permittees  continued,  and  contracts  for  exploration  and  development 
of  petroleum  and  natural  gas  were  in  force  on  19  Indian  reserves  in  Alberta 
and  Saskatchewan. 

Receipts  to  Indian  band  funds  from  the  said  contracts  totalled  $113,371.02. 

Timber  and  Forest  Protection 

Fifty-seven  timber  licences  v/ere  in  force  at  the  beginning  of  the  fiscal  year, 
and  of  these  15  were  completed.  One  was  terminated  by  agreement,  one  was  not 
renewed  for  delay  in  filing  returns  and  failure  to  pay  dues,  and  the  remaining 
40  were  renewed.  Fifteen  new  licences  were  issued,  bringing  the  number  of 
timber  licences  in  force  to  55. 

Receipts  from  dues  and  ground  rent  under  licence  were  $183,001.82,  and 
from  dues  under  pei-mits  to  Indians,  $115,756.27,  making  total  receipts  from 
timber  $298,758.09. 

Fifty  forest  fires  were  reported  on  Indian  reserves,  and  timber  destroyed  in 
such  fires  v/as  estimated  to  have  a  stumpage  value  of  approximately  $6,600.  The 
amount  spent  in  suppression  of  these  fires  was  $18,243.70. 

Fur  Rehabilitation 

Further  extension  of  the  program  to  rehabilitate  wild  fur  bearers  to  preserve 
the  livelihood  of  Indian  trappers  has  continued  with  a  marked  increase  in  the 
areas  brought  under  planned  management. 
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Three  of  the  large  beaver  preserves  organized  and  managed  in  co-operation 
with  the  provinces  are  now  in  production  and  yielded  the  following  amounts: 
Abitibi  (Quebec),  1,070  pelts— $44,701:  Nottaway  (Quebec),  1,291  pelts— 
$55,865.70;  and  Kesagami  (Ontario),  1,336  pelts— $43,968.  Other  preserves 
have  made  substantial  progress  toward  reaching  the  production  stage. 

Negotiations  have  been  conducted  with  Quebec  for  the  addition  of  the 
Mistassini  area  of  approximately  50,000  square  miles  to  the  large  areas  already 
under  planned  management  as  beaver  producing  areas. 

Revision  of  the  co-operative  arrangements  with  Ontario,  Quebec,  Manitoba 
and  Saskatchewan  has  been  fully  discussed  with  provincial  administrative 
officers  and  substantial  agreement  reached,  and  new  arrangements  with  all 
provinces  are  confidently  expected  to  follow. 

Provision  has  been  made  to  augment  the  departmental  field  staff  by  adding 
a  fur  specialist  to  the  staff  of  each  regional  supervisor.  This  is  intended  to  make 
fur  rehabiUtation  an  integral  part  of  the  Federal  administration,  to  provide 
trained  liaison  officers  to  work  with  provincial  organizations  already  in  the 
field,  and  to  co-ordinate  the  joint  effort  to  organize  the  Indians  to  fit  into  the 
registered  trap-line  programs  already  set  up. 

Several  small  muskrat  ranching  operations  in  the  Prairie  Provinces  have 
been  successfully  continued.  Value  of  production  was:  Onion  Lake,  9,714 
muskrats— $23,007.39;  Sipanok,  7,028  muskrats— $18,852.47;  and  Summerberry, 
12,701  muskrats — $26,697.80.  In  addition,  a  much  larger  sum  was  distributed  to 
Indians   through   provincial   agencies. 

Trusts  Division 

The  credit  balance  of  the  Indian  Trust  Fund  on  March  31,  1949,  was 
$18,642,641.60,  an  increase  of  $81,192.33  over  the  previous  year.  Interest  on 
trust  funds  paid  by  the  Government  of  Canada  at  the  rate  of  5  per  cent 
amounted  to  $938,803.81.  In  Alberta  and  Saskatchewan,  the  continued  search 
for  oil  was  an  important  source  of  revenue  for  the  trust  funds,  $113,371.02  was 
received  to  the  credit  of  Band  Funds  from  contracts  for  exploration  and  develop- 
ment of  petroleum  and  natural  gas.  Other  sources  of  income  were  sale  of 
land,  land  leases,  mining  licences,  timber  royalties,  sale  of  gravel,  repayments 
on  Band  Loans,  and  fines. 

Items  of  expenditure  were  distributions  of  cash,  relief,  pensions  awarded 
by  Bands  to  destitute  members,  housing  construction  and  repair,  improvement 
of  roads  on  reserves,  farming,  ranching,  enfranchisements,  and  com.mutations. 
Where  practicable,  the  expenditures  were  managed  in  such  a  way  as  to  foster 
self-reliance  and  individual  enterprise  among  the  Indians. 

Band  projects  in  farming,  fishing,  lumbering,  and  house  construction  were 
formulated  and  developed,  and  under  these  projects  Indians  are  enabled  to 
work  at  current  wage  rates  while  receiving  training  and  instruction.  Special 
mention  might  be  made  of  the  Bersimis  Fishery  Project  which  shov/ed  a  net 
profit  for  the  year  of  $1,500  over  and  above  the  $2,794.91  paid  to  the  Indians  of 
the  band  for  fish.  With  the  hope  of  stimulating  greater  interest  in  this  project, 
a  bonus  of  five  cents  per  pound,  based  on  the  number  of  pounds  caught,  was 
paid.    Approximately  30  Indians  participated  in  the  project. 

An  innovation  in  Band  Fund  administration  was  the  preparation  by  bands 
with  fairly  substantial  funds  of  a  budget  of  proposed  expenditures  for  the  fiscal 
year  1949-50.    This  was  done  in  consultation  with  the  superintendents.  Hereto- 
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fore,  the  system  generally  followed  was  to  consider  the  needs  of  a  band  as  they 
arose  without  regard  to  anticipated  requirements.  The  innovation  has  been  most 
successful  both  from  the  point  of  view  of  giving  Indian  Councils  some  voice  in 
the  handling  of  band  monies  as  well  as  enabling  both  the  Band  Council  and 
the  Department  to  have  an  opportunity  to  consider  more  carefully  requests  for 
expenditures  from  Band  Funds. 

Annuities 

Annuity  monies  were  distributed  in  accordance  with  the  various  treaties 
as  follows: 

No.  of  Chiefs  paid  at  $25.00—172  $     4,300.00 

No.  of  Headmen  paid  at  $15.00—380    5,700.00 

No.  of  Indians  paid   at   $5.00—52,093    260,465 .  00 

No.  of  Indians  paid  at  $4.00—155     620.00 

No.  of  Indians  paid  at  $12.00—2    24.00 

No.  of  Commutations  of  Annuity  paid  at  $50.00 — 106    5,300.00 

No.  of  Enfranchised  Indians  paid  $100.00  in  lieu  of  Annuity — 251        25,100.00 

Amount  paid  on  account  of  arrears  for  previous  years  3,724.00 

General  Advance  re  Robinson  Treaty  to  be  added   13,250.00 

Total     $318,483 .  00 

In  addition,  there  were  6,412  Indians  who  received  annuity  under  the 
Robinson  Treaty  and  5,839  who  received  annuity  under  Treaty  Nine  (James 
Bay).  This  brings  the  number  of  Indians  in  Canada  receiving  treaty  annuity  to 
65,053. 

Personal  Savings  Accounts 

There  were  appr-oximately   2,072   individual   Indian  Savings   Accounts   in 

effect.  The  total  on  deposit  has  increased  by  $36,461.21.  The  following  state- 
ment summarizes  the  year's  transactions: 

Debit  Credit 

April  1,  1948— Balance $451,875 .  55 

Government  Interest 22,593 .  78 

Deposits  to  savings 107,633 .  22 

Withdrawals  during  year $  93,765.79 

March  31,  1949— Balance 488,336 .  76 


$582,102.55  $582,102.55 


Band  Loans 


Two  hundred  and  forty-two  Indians  applied  for  loans  from  Band  Funds,  and 
of  this  number  200  received  loans  which  totalled  $56,024,  the  average  loan  being 
$280.12.    The  sum  advanced  was  for  the  purposes  and  in  amounts  as  follows: 

For  the  purchase  of  live-stock  and  equipment,  $20,194;  for  the  purchase  of 
property — land  and  buildings,  $1,305;  for  repairs  to  buildings — houses,  barns, 
etc.,  $15,875;  for  construction  of  new  buildings,  and  the  sinking  of  wells,  $9,975; 
and  for  miscellaneous  purchases,  $8,675. 

There  were  85  band  loans  fully  retired.  Loan  funds  were  set  up  from  the 
capital  funds  of  13  additional  bands,  thus  making  a  total  of  69  Indian  bands 
who  have  loan  funds  which  range  in  size  from  $800  to  $25,000. 
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Education  Service 

Pupil  Enrolment   and   Attendance 


Residential  Schools 

Day  Schools 

Total  (All  Schools) 

Fiscal    Year 

Enrolment 

Average 
Attend- 
ance 

Enrolment 

Average 
Attend- 
ance 

Enrolment 

Average 
Attend- 
ance 

Percentage 

of 
Attendance 

1938-39 

1939-40 

1940-41 

1941-42 

1942-43 

1943-44 

1944-45 

1945-46 

1946^7 

1947-48 

1948-49 

9,179 
9,027 
8,774 
8,840 
8,830 
8,729 
8,865 
9,149 
9,304 
8,986 
9,368 

8,276 
8,643 
8,243 
8,283 
8,046 
7,902 
8,006 
8,264 
8,192 
7,863 
8,345 

9,573 

9,369 

8,651 

8,441 

8,046 

7,858 

7,573 

9,532 

10,181 

10,982 

12,511 

6, 232 
6,417 
6,110 
5,837 
5,395 
5,355 
5,159 
6,691 
7,344 
8,178 
10,. 320 

18,7.52 
18,. 396 
17,425 
17,281 
16,876 
16,587 
16,4.38 
18,805 
19,622 
20, 101 
21,983 

14,. 508 
15,060 
14,. 3.53 
13,935 
13,441 
13,2.57 
13,165 
15,043 
15,041 
16,151 
18,759 

77-36 
81-87 
82 -.37 
80-63 
79  64 
79-92 
80-09 
79-99 
79-91 
80 -.34 
85-33 

It  will  be  noted  from  the  above  statistics  that  enrolment  at  residential 
schools  increased  by  382  and  at  day  schools  by  1,529.  This  has  resulted  in  a  total 
increase  during  the  year  of  2,015  (including  children  enrolled  in  combined 
schools). 

There  are  925  Indian  children  in  elementary  grades  and  377  Indian  children 
in  secondary  grades  in  provincial  and  private  schools.  Added  to  the  totals 
above,  this  means  that  there  are  23,285  Indians  enrolled  in  educational  classes. 

The  increase  in  the  percentage  of  attendance  from  80-34  to  85-33  is  also 
noteworthy.  Children  have  been  much  more  prompt  in  returning  to  Indian  resi- 
dential schools  after  the  summer  holidays.  At  Indian  day  schools,  the  attend- 
ance has  steadily  improved  as  a  xesult  of  Family  Allowance  payments,  the  better 
calibre  of  teachers  employed  and  improvements  in  classroom  equipment  and 
materials. 

The  building  of  new  day  schools  and  the  opening  of  classroom  blocks  at 
residential  schools  continued  at  a  steady  pace.  The  number  of  day  schools 
increased  during  the  year  from  285  to  309  and  extra  classrooms  were  added  to 
several  schools.  In  all,  nearly  90  more  classrooms  were  provided  in  day  and 
residential  schools. 

The  Special  Joint  Committee  of  the  Senate  and  the  House  of  Commons 
appointed  to  continue  and  complete  examination  and  consideration  of  the 
Indian  Act,  in  its  Minutes  of  Proceedings  and  Evidence  No.  5  covering  the  period 
Tuesday  April  13,  1948,  to  and  including  Monday  June  21,  1948,  made  the 
following  recommendation  concerning  the  operation  of  Indian  Schools. 

"Your  Committee  recommends  the  revision  of  those  sections  of  the  Act 
which  pertain  to  education,  in  order  to  prepare  Indian  children  to  take  their 
places  as  citizens. 

"Your  Committee,  therefore,  recommends  that  wherever  and  whenever 
possible  Indian  children  should  be  educated  in  association  with  other  children." 

In  line  with  this  policy,  the  education  division  has  been  negotiating  with 
school  boards  and  Provincial  Departments  of  Education  for  the  training  of 
Indian  children  in  Provincial  schools.  The  following  statement  shows  the 
enrolment  of  Indian  children  in  such  schools  in  the  elementary  grades. 
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Indian   Children  Attending  Provincial  and   Private   Schools — Elementary   Grades 


Grades 

Provinces 

I 

II 

III 

IV 

V 

VI 

VII 

VIII 

Totals 

Nova  Scotia 

7 
3 

1 
3 

6 

0 

3 
5 

4 
4 

4 
4 

2' 

1 
1 

26 

New  Brunswick 

27 

Quebec 

5 

6 

6 

12 

15 

13 

12 

8 

77 

Ontario 

44 

52 

46 

39 

27 

28 

10 

10 

256 

Manitoba 

36 

8 

5 

3 

2 

5 

1 

60 

Saskatchewan 

13 

9 

10 

9 

3 

2 

2 

48 

Alberta 

19 

5 

5 

5 

5 

4 

1 

3 

47 

British  Cohimbia 

99 

81 

51 

37 

38 

28 

24 

19 

377 

USA 

1 

1 

2 

3 

7 

Totals 

227 

166 

136 

113 

98 

88 

55 

42 

925 

The  number  of  Indians  receiving  secondary  education  continues  to  increase 
at  a  satisfactory  rate.  In  addition  to  284  pupils  enrolled  in  Indian  schools  for 
secondary  education  there  are  377  in  secondary  grades  attending  provincial  or 
private  schools.  This  brings  the  total  of  Indians  attending  secondary  schools 
and  universities  to  661. 

The  standard  of  teachers  employed  in  Indian  day  schools  continues  to 
improve.  The  number  of  non- qualified,  or  Grade  I,  teachers  decreased  by  18 
and  the  number  of  teachers  holding  First  Class  certificates  increased  by  36. 
This  trend  in  the  hiring  of  day  school  teachers  will  continue  to  be  departmental 
policy  with  a  view  to  the  eventual  elimination  of  non-certificated  teachers.  At 
the  present  time  the  implementation  of  this  policy  is  made  difficult  by  the  serious 
shortage  of  qualified  teachers  across  Canada. 

The  supply  of  school  textbooks  and  materials  improved,  and  schools  were 
provided  with  teaching  aids  which  were  difficult  to  obtain  during  the  immediate 
post-war  years. 

The  provision  of  school  lunch  supplies  has  been  extended  and  many  day 
schools  are  now  serving  a  hot  meal  daily.  The  distribution  of  vitamin  biscuits 
was  again  made  to  day  schools  in  northern  Ontario,  Manitoba,  Saskatchewan, 
Alberta  and  the  Northwest  Territories. 

Welfare  Service 

There  was  again  a  substantial  increase  in  welfare  expenditure  over  the 
previous  year.  This  increase  is  accounted  for  by  a  further  rise  in  comm.odity 
prices  and  increased  costs  of  services  rendered. 


Province 

Summary 

1948-1949 

.$    239.690.78 

17.098.44 

117.992.98 

333,308.03 

333.006.78 

260.853.16 

214,197.99 

185,323.76 

474,920.14 

60.558.08 

25.677.73 

37,974.34 

6,499.74 

830.14 

9,482.74 

1947-1948 

$    224,857.91 

21,603.46 

83.821.89 

208,272.89 

239,062.21 

242.942.87 

132.162.63 

152,714.33 

195,863.47 

34,471.14 

14.011.56 

33,250.61 

5,091.41 

711.12 

18,177.39 

1946-1947 
$    194,539.86 

Prince   Edward   Island    . . . 

New    Brunswick    

Quebec    

Ontario    

14,306.17 

56.109.09 

175,716.27 

197.667.92 

Manitoba 

153,602.31 

121,710.82 

Alberta        

105.412.40 

British  Columbia    

132,253.52 

Northwest  Territories   .... 

Yukon    Territory    

Headquarters  Salaries   . . . . 

Triennial    Clothing     

Handicraft    

Miscellaneous    

22,047.79 
10.668.31 
29,050.82 
3,985.83 
1,944.92 
11,852.02 

$2,317,414. 83       $1,607,014.89       $1,230,868.05 

Net  Increase  1948-1949  over  1947-1948  $710,399.94 

1947-1948  over  1946-1947  $376,146.93 

The  general  policy  followed  by  the  Indian  Affairs  Branch  is  one  of  assisting 
Indians  to  be  self-supporting  and  self-reliant.  Whenever  possible,  financial  aid 
is  given  to  Indians  to  assist  them  in  worthwhile  fields  of  endeavour,  in  prefe- 
rence to  direct  relief. 
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Although  much  still  remains  to  be  done  in  the  housing  field,  $651,811.94  was 
expended  on  repairs  to  existing  structures  and  construction  of  new  homes  on 
Indian  reserves.  When  consideration  is  given  to  the  fact  that  much  of  the 
lumber  was  sawn  by  departmentally-owned  mills  on  Indian  reserves,  and  all 
able-bodied  Indians  are  required  to  provide  necessary  labour  insofar  as  it  is 
possible  for  them  to  do  so,  it  will  be  realized  that  a  great  deal  more  can  be 
accomplished  per  dollar  than  would  otherwise  be  the  case. 

Steps  were  taken  to  organize  the  fishing  industry  in  so  far  as  it  affects 
Indians  residing  in  northern  Alberta  and  the  Northwest  Territories.  Lake 
Athabasca  was  opened  to  commercial  fishing  subject  to  special  restrictions 
favouring  local  Indian  residents.  The  opening  of  the  Mackenzie  Highway  and 
commercial  fishing  in  Great  Slave  Lake,  N.W.T.,  has  provided  a  substantial 
source  of  income  to  Indians  residing  in  that  area.  Steps  have  been  taken, 
through  the  co-operation  of  the  Northwest  Territories  Administration  and  the 
Department  of  Fisheries,  to  reserve  fishing  grounds  for  the  domestic  use  of 
natives  and  other  local  residents  adjacent  to  the  principal  settlements  touching 
Great  Slave  Lake. 

The  fourth  annual  convention  of  Indian  Homemakers'  Clubs  in  eastern 
Canada  was  held  on  the  Indian  reserve  at  Golden  Lake,  Ontario,  in  June. 

Grants   to   Agricultural  Exhibitions   and  Indian  Fairs 

Ontario  1948-49  1947-48 

Ohsweken  Agricultural  Society,  Brantf ord $    225 .  00  $    225 .  00 

Moravian  Agricultural  Society   100 .00  .... 

Garden  River  Agricultural  Society,  Sault  Ste. 

Marie     100 .  GO  100 .  00 

Caradoc   United   Indian   Fair,    Muncey    150.00  150.00 

Manitoulin  Island  Unceded  Agricultural  Society  150.00  150.00 

Canadian  Lakehead  Exhibition   250.00  250.00 

Mohawk  Agricultural  Society,  Deseronto    100.00  100.00 

Manitoba 

Manitoba  Provincial  Exhibition 250 .  00  150 .  00 

Rossburn  Agricultural  Society    25 .  00  25 .  00 

Swan  Lake  Exhibition   25 .  00  .... 

Saskatchewan 

Prince  Albert  Agricultural  Society   500.00  400.00 

Regina  Agricultural  and  Industrial  Exhibition 

Association,  Ltd 500 .  00  400 .  00 

Alberta 

Calgary  Exhibition    500 .  00  500 .  00 

Edmonton  Exhibition   500 .  00  500 .  00 

British  Columbia 

North  and  South  Saanich  Agricultural  Society, 

Cowichan    50 .  00  50 .  00 

Windermere  and  District  Fall  Fair,  Kootenay  175.00  175.00 
ChiUiwack  Agricultural  Association,  Chilliwack, 

B.C 150.00  150.00 

Armstrong  Fall  Fair,  Okanagan 250.00  250.00 

Bulkley    Valley    Agricultural    and    Industrial 

Association 100 .00  100 .  00 

Vancouver   Exhibition    500 .  00  500 .  00 

Cowichan  Agricultural  Society   150 .  00                         

General 

The  Canadian  Handicrafts  Guild   100.00  50.00 

Garden  Prizes,  Standing  Crop  Competitions   ..  1,500.00  1,500.00 

Home  Improvement  Competition    1,000.00  1,500.00 

Ploughing  Matches — Expenses  of  Indian  Com- 
petitors      150.00  150 . 00 

$7,500.00  $7,475.00 
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The  increase  in  tourist  travel  in  Canada  brought  a  gratifying  increase  in  the 
sale  of  Indian  craft  goods,  and  it  has  been  possible  to  provide  increased  employ- 
ment for  Indians  belonging  to  those  reserves  on  which  craft  projects  have 
been  organized. 

In  addition  to  the  production  of  basketry,  barkwork,  and  woodwork,  Indian 
women  in  six  agencies  have  been  provided  with  employment  in  making  hospital 
garments  purchased  by  the  Department  of  Health  and  Welfare  for  use  in  Indian 
hospitals  throughout  the  country.  These  activities  are  carried  on  through  the 
co-operation  of  the  various  Homemakers'  Clubs,  and  the  work  of  the  Indian 
women  showed  a  steady  improvement. 


Family  Allowances 

Registration  and  Method  of  Payment 

The  following  table  shows  the  number  of  Indian  families  and  children 
registered  for  Family  Allowances  in  Canada,  as  at  December  31,  1948,  together 
with  the  method  of  payment. 


Province 

Families 
Registered 

Children 
Registered 

Method  of  Payment 

A 

B 

C 

D 

P  E  I 

38 

388 

336 

1,812 

4,282 

2,608 

2,476 

2,099 

4,179 

803 

116 

1,086 

931 

5,075 

12,201 
7,783 
7,200 
6,296 

11,860 
2,076 

38 

378 

321 

681 

2,948 

1,931 

1,491 

926 

3,701 

7 

10 
15 

119 
75 
10 
50 
39 

301 

176 
193 
605 
588 
915 
86 

836 

Ontario                

1,066 

Manitoba 

Saskatchewan 

Alberta 

62 
347 
219 

British  Columbia 

Yukon  and  N  W  T 

91 
796 

19,021 

54,624 

12,422 

2,563 

619 

3,417 

The  number  of  families  registered  shows  an  inci-ease  of  504,  and  the  number 
of  children  in  pay  an  increase  of  3,094  over  last  year. 

In  analysing  the  method  of  payment  the  following  percentage  breakdowns 
are  significant: 

(a)  cheque  direct  to  the  Indian,  ....      12,422 

(b)  cheque    direct    to    the    Indian,, 

mailed  c/o  the  Indian  Agency       2,563 


(c)  administered  through  Indian 

Agency  Trust  Account   .  .  .  . 

(d)  allowances  in  kind   


14,985 — 78-7  per  cent 

619 —  3-3  per  cent 

3,417—18-0  per  cent 

19,021 
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Payment  in  Kind 

This  method  of  payment,  in  effect  for  18  per  cent  of  all  Indian  families,  has 
in  the  past  four  and  a  half  years  permitted  the  introduction  of  new  and  nutritious 
foods  to  the  more  remote  bands.  Such  foods  as  milk,  tomatoes  and  pablum, 
largely  unknown  prior  to  Family  Allowances,  are  now  familiar  in  the  far  north 
and  constitute  a  large  percentage  of  Family  Allowances  expenditures  made  under 
the  control  of  this  type  of  payment.  It  has,  moreover,  enabled  the  strongest 
emphasis  to  be  placed  on  the  use  of  Family  Allowances  exclusively  for  the 
children. 

Vital  Statistics 

Steady  progress  toward  the  goal  of  complete  registration  of  birth  for  Indian 
children  in  receipt  of  Family  Allowances  has  been  made  during  the  past  year  in 
all  provinces  where  the  Indian  Superintendent  is  recognized  by  the  provincial 
authorities  as  a  Registrar  of  Vital  Statistics  for  the  Indian  population. 

In  Quebec,  progress  has  been  particularly  gratifying  in  that  a  backlog  of 
2,205  unverified  births  was  reduced  75  per  cent.  It  is  expected  that  delayed 
registrations  will  be  effected  for  the  remaining  650  children  during  the  coming 
year. 

Allowances  to  Aged  Indians  ■> 

In  addition  to  the  various  types  of  relief  and  assistance  already  available  to 
aged  Indians,  a  special  allowance  of  $8  a  month  was  initiated,  effective  Sep- 
tember 1,  1948. 

Conditions  governing  payment  are  lenient,  requiring  principally  that  the 
Indian  has  attained  his  seventieth  birthday  and  whose  income,  if  any,  does  not 
exceed  $400  per  annum,  inclusive  of  allowance. 

The  following  chart  shows  the  number  of  recipients  of  the  allowances  to 
aged  Indians  and  the  method  of  payment  as  of  March  31,  1949: 


Number 

of 

Aged 

Indians 

in  Pay 

Method  of  Payment 

Province 

Cheque 
Direct 

Cheque 
Direct 

c/o 
Indian 

Agency 

Adminis- 
tered 

Aaiency 
Trust       . 

Account 

P.E.I 

10 

80 
54 
356 
908 
505 
449 
461 
911 
116 

10 
SO 
54 
173 
693 
494 
399 
167 
850 
108 

183 

204 

8 

34 

274 

45 

8 

Nova  Scotia 

New  Brunswick 

Quebec 

Ontario 

11 

Manitoba 

3 

Saskatchewan 

16 

Alberta 

20 

British  Cohimbia 

16 

Yukon  and  N.W.T 

3,850 

3,028 

756 

66 

Since  the  inception  of  this  allowance,  an  average  of  30  deaths  a  month  have 
been  recorded  for  a  total  of  209. 
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Re-Establishment  of  Indian  Veterans 

The  number  of  new  applications  for  grants  under  the  Veterans'  Land  Act 
declined  approximately  50  per  cent.  There  was  also  a  reduction  in  the  number 
of  applications  for  supplementary  grants  from  veterans  v/ho  had  not  obtained 
the  maximum  amount  of  $2,320  in  their  original  applications. 

Of  the  938  applications  approved,  155  have  completely  expended  the  total 
permissible  grant  of  $2,320.  These  will  be  subject  to  supervision  until  a  period 
of  10  years  has  elapsed  from  the  date  on  which  settlement  of  the  veteran  who 
obtained  the  grant  commenced. 

Although  the  number  of  applications  is  decreasing,  the  work  involved  in 
administering  the  grants  presently  approved  continues  to  grow.  It  is  anticipated 
that  should  employment  conditions  deteriorate  many  Indian  veterans  now  gain- 
fully employed  will  return  to  their  reserves  to  take  up  settlement  on  the  land 
imder  the  Veterans'  Land  Act. 

It  is  interesting  to  note  that  the  Indian  chiefs  and  councillors  in  Qu'Appelle 
Indian  Agency,  Saskatchewan,  who  refused  to  allot  land  to  veterans  for  settle- 
ment under  this  Act  have  recently  changed  their  attitude,  and  applications 
from  this  group  of  Indian  veterans  are  now  being  submitted.  These  chiefs  and 
councillors  claimed  that  the  allotment  of  specific  areas  to  individuals  was  an 
attempt  on  the  part  of  the  Branch  to  break  up  their  reserves  and  ultimately 
dispossess  them  of  their  land.  The  successful  settlement  of  veterans  on  reserves 
in  adjoining  agencies  and  pressure  from  their  own  veterans  has  apparently 
convinced  them  of  the  advantages  available  to  veterans  under  the  Veterans' 
Land  Act  but  they  are  still  suspicious  of  an  ulterior  motive.  It  is  hoped  that 
time  and  successful  settlement  of  their  ov/n  veterans  will  ultimately  convince 
them  that  the  only  object  of  the  Veterans'  Land  Act  is  to  assist  veterans  to 
become  successfully  re-established  on  the  land. 

The  following  table  shows  the  details  of  total  grants  to  date  and  the  increase 
for  the  year:  — 


Purpose  of  Grant 


Number  of 
Veterans 


Total 
Value 


Average 
Value 


Land  and  Buildings 

Building  Materials 

Clearing 

Livestock  and  Equipment 

Forestry  Equipment 

Commercial  FLshing  Equipment 

Fur  Farming  Equipment 

Household  Equipment 


224 
696 
143 
568 
6 
109 
55 
557 


179,532 
771,412 

57,673 

722,302 

9,495 

162,446 

28,412 
122,868 


2,054,140 


801 
1,108 

403 
1,272 
1,583 
1,490 

517 

221 


Total  Grants 

Original    grants    approved    

Supplementary     

Amount     

Expenditures     

Average  Grant  $2,190. 


1948 

164 

103 
5    465,284. 
p    630,623. 


2949 
938 

$2,054,140. 
$1,562,215. 
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Construction  and  Engineering  Work 

Agency  Buildings 

Repairs  and  improvements,  including  painting,  were  made  on  many  Indian 
Agency  buildings  throughout  Canada  and  extensive  repairs,  improvements  or 
additions  were  made  as  follows:  residence  for  superintendent  on  Kingsclear 
Indian  Reserve,  New  Brunswick  West  Agency,  New  Brunswick,  was  remodelled; 
an  addition  to  house  generating  and  pumping  equipment  was  provided  at 
Christian  Island,  Ontario;  residences  at  Pointe  Bleue  and  Timiskaming  Agen- 
cies, Quebec,  were  insulated;  an  addition  to  The  Pas  Indian  Office,  Manitoba, 
was  built;  a  warehouse  to  provide  an  office  for  Meadow  Lake  Agency,  and 
residences  in  Battleford  and  Carlton  Agencies,  Saskatchewan,  were  insulated; 
plumbing  was  installed  in  superintendent's  residence  at  Telegraph  Creek,  Stikine 
Agency,  British  Columbia,  and  equipment  for  installation  of  hot  and  cold 
domestic  water  supply  was  acquired  for  the  superintendent's  residence  at  Fort 
Norman,  Northwest  Territories. 

New  buildings  constructed  were: 

Prince  Edward  Island 

A  residence  for  the  superintendent,  and  office,  store  and  pump  house  were 
built  at  Lennox  Island  Indian  Agency;  a  barn  was  moved  and  utilized  as  a 
storehouse. 

Nova  Scotia 

An  addition  to  the  office  and  warehouse  building  was  built  to  provide  living 
quarters  for  a  storekeeper.  A  store  and  a  residence  for  a  clerk  were  also 
provided  at  Shubenacadie  Agency. 

Quebec 

Residences  were  built  for  the  superintendents  of  the  Restigouche  and 
St.  Regis  Indian  Agencies,  and  a  combined  garage  and  warehouse  was  built  for 
the  Abitibi  Agency. 

Ontario 

A  warehouse,  shed  and  tool  house  were  built  at  the  James  Bay  Agency,  and 
the  construction  of  a  combined  office  and  warehouse  building  was  commenced 
(under  supervision  of  the  Department  of  Public  Works)  ;  the  R.C.M.P.  residence 
at  Manitowaning  was  completed;  an  addition  to  the  Caradoc  Indian  Office  was 
built;  and,  in  conjunction  with  the  Public  Works  Department,  a  boathouse  was 
built  for  the  Fort  Frances  Agency  boat. 

Manitoba 

An  implement  shed  was  built  at  the  Clandeboye  Agency;  materials  were 
purchased  and  delivered  to  the  site  of  a  residence  for  the  assistant  at  the  Nelson 
House  Reserve,  The  Pas  Indian  Agency;  and  a  residence  for  the  superintendent 
of  the  Nelson  River  Agency  was  constructed  at  Ilford. 

Saskatchewan 

A  residence  and  garage  were  built  at  the  Meadow  Lake  Agency  for  the 
superintendent.  A  garage  was  built  at  File  Hills-Qu' Appelle  Agency;  a  root 
house  was  provided  at  Nut  Lake  Reserve,  Touchwood  Agency,  and  warehouses 
were  built  for  Muscowequan  and  Poorman's  Reserves  also  in  Touchwood  Agency; 
and  a  residence  for  the  assistant  at  the  Big  River  Reserve,  Duck  Lake  Agency, 
was  erected. 

Alberta 

A  residence  for  the  clerk  and  warehouse  were  provided  at  the  Fort  Chipe- 
wyan  settlement;  a  residence  for  the  assistant  at  Stony  Rapids  and  a  ration 
house  were  built,  and  a  ration  house  at  Fond  du  Lac,  all  in  the  Athabasca 
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Indian  Agency;  a  residence  at  Belly  River  Camp,  Blood  Agency,  was  built;  a 
residence  for  the  clerk  at  Hobbema  Agency,  and  a  residence  for  the  stockman, 
Peigan  Agency,  were  constructed;  materials  for  a  residence  for  the  assistant, 
Wabasca  Indian  Reserve,  Lesser  Slave  Lake  Agency,  were  purchased  and 
delivered  to  the  site  of  the  work. 

British  Columbia 

A  duplex  was  erected  to  provide  the  clerk's  living  quarters;  office,  garage 
and  warehouse  at  Telegraph  Creek,  Stikine  Agency,  and  a  pump  house  and 
power  house  were  also  built;  a  boathouse  on  Babine  Lake  and  an  office  building, 
Babine  Agency,  Hazelton,  were  built. 

Lands  and  Buildings  Purchased 

A  residence  was  purchased  in  Sarnia,  Ontario,  for  the  superintendent;  a 
residence  for  the  superintendent  of  the  Dauphin  Agency  was  purchased  in 
Dauphin,  Manitoba;  land  was  acquired  in  The  Pas  as  a  further  site  for  agency 
buildings;  and  property  was  acquired  as  a  site  for  the  superintendent's  residence 
at  Ilford,  Manitoba;  a  residence  for  the  superintendent  of  the  File  Hills- 
Qu' Appelle  Agency  and  property  adjoining  it  was  purchased  in  Fort 
Qu'Appelle,  Saskatchewan;  a  residence  in  Fort  Vermilion  was  acquired  for 
the  superintendent  of  the  Fort  Vermilion  Agency,  and  a  residence  for  the 
superintendent  of  the  Saddle  Lake  Agency  was  purchased  in  St.  Paul,  Alberta. 

Roads  and  Bridges 

Road  work  was  carried  out  on  many  Indian  reserves  and  particular  atten- 
tion was  paid  to  improving  roads  in  the  St.  Regis  and  Caughnawaga  Agencies, 
in  Quebec;  Walpole  Island,  Caradoc,  Port  Arthur,  Tyendinaga,  Six  Nations  and 
Sault  Ste.  Marie  Agencies  in  Ontario;  Portage  la  Prairie  Agency,  in  Manitoba; 
and  Blood  and  Edmonton  Agencies  in  Alberta.  In  co-operation  with  the  Pro- 
vincial Government,  construction  of  a  bridge  over  the  Fisher  River  at  Koostatak, 
Fisher  River  Agency,  Manitoba,  was  commenced. 

Road  building  and  maintenance  equipment  was  acquired  for  the  use  of  the 
Caradoc,  Walpole  Island  and  Sarnia  Agencies  in  Ontario,  all  reserves  in  Saskat- 
chewan, and  Williams  Lake  Agency  in  British  Columbia. 

Water  Systems  for  Indian  Reserves 

A  number  of  v/ater  supply  systems  were  provided  for  Indian  reserves  in 
British  Columbia  and  a  report  in  regard  to  them  will  be  found  in  the  report 
of  the  Lands  and  Development  Services  Branch.  The  work  undertaken  by 
Indian  Affairs  Branch  included  improving  a  well  on  the  Kingsclear  Indian 
Reserve,  New  Brunswick,  work  on  Lorette  waterworks  system,  Quebec,  stock 
watering  dams  and  dugouts  at  Blood  and  Peigan  Agencies  in  Alberta,  a  well  at 
Pelly  Agency,   Saskatchewan,   and   Saddle  Lake  Agency,   Alberta. 

Irrigation  Systems 

The  Lands  and  Development  Services  Branch  were  provided  with  funds 
for  the  construction  and  maintenance  of  irrigation  systems  in  British  Columbia 
and  repairs  and  improvements  to  other  systems  were  carried  out  by  the  Indian 
Affairs  Branch. 

Telephone  Lines  and  Power  Lines 

Electric  power  was  provided  to  the  Indian  village  of  St.  Regis  and  at  the 
new  Meadow  Lake  Agency,  Saskatchewan.  Telephone  lines  were  constructed 
from  East  Bay  to  the  Eskasoni  Agency,  Nova  Scotia,  Alexander's  Reserve,  Ed- 
monton Agency,  Alberta,  and  Nut  Lake  Reserve,  Touchwood  Agency,  Saskat- 
chewan. A  power  line  was  built  to  the  Hobbema  Agency,  Alberta,  and  the 
Peigan  Agency.  Alberta. 
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Indian  Health  Services 

The  health  of  all  Indians  and  Eskimos  is  the  concern  of  the  Indian  Health 
Services  of  the  Department  of  National  Health  and  Welfare  and  is  dealt  with  in 
greater  detail  in  the  report  of  that  Department. 

The  birth  rate  of  Indians  varies  between  groups  but  is  generally  appreciably 
above  that  of  the  white  population.  The  death  rate  is  similarly  high  but  not  as 
high  proportionately,  so  that  there  is  a  consistent  net  increase  in  population. 

The  professional  staff  of  the  Indian  Health  Services  consisted  of  51  medical 
officers,  5  dental  surgeons,  54  graduate  nurses  in  field  service  and  123  graduate 
nurses  in  departmental  hospitals  which  provide  1,756  beds.  There  were  13 
dispensaries  and  18  nursing  stations  where  as  many  as  four  patients  may 
receive  temporary  bed  care.  Eleven  of  the  nursing  stations  were  brought  in 
operation  during  the  year  and  291  new  hospital  beds  made  available. 

The  greatest  effort  was  devoted  to  procedures  destined  to  improve  the 
general  health  of  children  and  adults  by  prevention  or  early  detection  of  disease. 
Extensive  X-ray  surveys  were  carried  out  in  every  region  and  those  suspected 
of  incipient  or  active  tuberculosis  were  admitted  to  care  as  quickly  as  beds  could 
be  found.  Indian  Health  Services  pioneers  in  the  use  of  Bacillus  Calemette 
Guerin  vaccine  which  increases  the  resistance  of  children  to  the  tubercle 
bacillus.    This  work  extended  rapidly  during  the  year. 

There  were  no  serious  epidemics,  although  the  usual  incidence  of  childhood 
disease  occured  and  influenza  spread  through  northern  Ontario  and  Manitoba. 
Deaths  froni  these  were  rare. 

A  step  of  far  reaching  significance,  both  medically  and  sociallj%  was  the 
inclusion  of  the  Indians  of  British  Columbia  in  the  Hospital  Insurance  Plan  of 
that  Province.  This  places  the  Indians  on  equal  terms  with  all  other  residents 
of  the  Province  for  the  hospital  care  of  acute  disease. 

While  the  professional  care  of  the  aborigine  is  organized  by  Indian  Health 
Services,  the  superintendents  of  agencies  and  their  staffs  take  the  keenest 
interest  in  health  matters  and  the  admitted  improvement  in  general  health  has 
been  due  in  the  greatest  degree  to  their  energetic  prosecution  of  sanitary  and 
preventive  measures  within  their  individual  spheres  of  influence. 

Sunimary  of  Indian  Agencies  by  Provinces 

The  local  administration  of  Indian  lands  on  the  reserves  scattered  through- 
out the  Dominion  is  conducted  through  the  Department's  92  agencies.  The 
number  of  bands  included  in  an  agency  varies  from  one  to  more  than  30.  In 
addition  to  the  superintendent,  the  staff  of  an  agency  may  include  various 
officers,  such  as  a  clerk,  stenographer  and  assistants,  according  to  its  special 
requirements.  Medical  staff  is  provided  for  agencies,  as  required,  by  the 
Department  of  National  Health  and  Welfare.  The  work  of  the  agencies  is 
supervised  by  the  Department's  regional  supervisors.  There  is  an  Indian  com- 
missioner at  Vancouver,  acting  in  a  supervisory  capacity  for  British  Columbia. 

Prince  Edward  Island 

The  only  agency  is  located  on  Lennox  Island.  A  large  number  of  Indians 
live  on  Lennox  Island,  and  others  live  at  Rocky  Point,  near  Charlottetown, 
Morell,  St.  Andrews,  and  Scotch  Fork.  In  tribal  origin,  the  Indians  are  of  the 
Micmac  tribe,  of  Algonkian  stock. 

Nova  Scotia 

There  are  two  agencies,  Shubenacadie,  at  Micmac,  and  Eskasoni,  at 
Eskasoni.  Like  the  Indians  of  Prince  Edward  Island,  those  of  Nova  Scotia  also 
bear  the  distinctive  name  of  Micmac,  and  are  of  the  Algonkian  stock. 
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New  Brunswick 

The  three  agencies  are  the  Northeastern,  at  Rogersville;  the  Northern,  at 
Perth;  and  the  Southwestern,  at  Kingsciear.  The  Indians  are  mostly  Micmacs, 
though  there  are  some  bands  of  Maliseets,  also  of  Algonkian  stock. 

Quebec 

The  17  Indians  agencies  are  located  as  follows:  Abitibi,  at  Amos;  Becancour, 
at  Gentilly;  Bersimis,  at  Betsiamites;  Cacouna,  at  Viger;  Caughnawaga,  at 
Caughnawaga;  Gaspé,  at  Gaspé;  Lorette,  at  Village  des  Hurons,  Maniwaki,  at 
Maniwaki;  Mingan,  at  Mingan;  Natashquan,  at  Natashquan;  Pierre  ville,  at 
Pierre  ville;  Pointe  Bleue,  at  Pointe  Bleue;  Restigouche,  at  Restigouche;  St. 
Augustin,  at  St.  Augustin;  St.  Regis,  at  St.  Regis;  Seven  Islands,  at  Seven  Islands; 
and  Timiskaming,  at  Notice  Dame  du  Nord. 

The  principal  tribes  found  in  Quebec  are:  Iroquois  at  Caughnawaga,  Lake 
of  Two  Mountains,  and  St.  Regis;  the  Hurons  of  Lorette,  also  of  Iroquoian  stock; 
the  Montagnais,  of  Algonkian  stock,  at  Bersimis,  Mingan,  Lake  St.  John,  Seven 
Islands,  and  Abitibi;  the  Têtes  de  Boule,  of  Algonkian  stock,  at  Abitibi;  the 
Abenakis,  of  Algonkian  stock,  at  Becancour;  the  Micmacs,  of  Algonkian  stock, 
at  Maria  and  Restigouche;  the  Maliseets,  of  Algonkian  stock  at  Viger;  and  the 
Naskapis,  also  of  Algonkian  stock,  in  the  northern  area. 

Ontario 

The  23  Indian  agencies  are  located  as  follows:  Cape  Croker,  at  Wiarton; 
Caradoc,  at  Muncey;  Chapleau,  at  Chapleau;  Christian  Island,  at  Christian 
Island;  Georgina,  at  Virginia;  Golden  Lake,  at  Golden  Lake;  Fort  Frances,  at 
Fort  Frances;  James  Bay,  at  Moose  Factory;  Kenora,  at  Kenora;  Manitoulin 
Island,  at  Manitowaning;  Moravian,  at  Highgate;  Nipissing,  at  Sturgeon  Falls; 
Parry  Sound,  at  Parry  Sound;  Port  Arthur,  at  Port  Arthur;  Rama,  at  Longford 
Mills;  Rice  and  Mud  Lakes,  at  Peterborough;  Sarnia,  at  Sarnia;  Saugeen,  at 
Chippewa  Hill;  Sault  Ste.  Marie,  at  Sault  Ste.  Marie;  Sioux  Lookout,  at  Sioux 
Lookout;  Six  Nations,  at  Brantford;  Tyendinaga,  at  Deseronto;  and  Walpole 
Island,  at  Walpole  Island. 

Most  of  the  Indians  of  Ontario  are  of  the  Ojibwa,  Chippewa,  and  Mississauga 
tribes,  all  of  Algonkian  stock.  There  is  a  band  of  Algonkians  at  Golden  Lake. 
The  Oneidas  of  the  Thames,  the  Mohawks  of  the  Bay  of  Quinte,  the  Mohawks  of 
Parry  Sound  district,  and  the  Six  Nations  of  Grand  River  are  of  Iroquoian  stock. 
There  is  a  band  of  Pottawottamies  at  Walpole  Island,  and  of  Delawares  at  the 
Caradoc  (Muncey)  Agency;  these  are  of  Algonkian  stock.  Crées,  also  of  Algon- 
kian stock,  are  found  in  northern  and  northwestern  Ontario. 

Manitoba 

There  are  seven  agencies  located  as  follows:  Clandeboye,  at  Selkirk; 
Dauphin,  at  Dauphin;  Fisher  River,  at  Hodgson;  Nelson  River,  at  Ilford;  Norway 
House,  at  Norway  House;  Pas,  at  The  Pas;  and  Portage  la  Prairie,  at  Portage  la 
Prairie. 

Manitoba  Indians  are  mostly  Ojibwas  and  Crées  of  Algonkian  stock.  Bands 
of  Swamp  Crées  found  at  the  Norway  House  and  Fisher  River  Agencies  and  in 
the  York  Factory  district  are  also  of  Algonkian  stock.  The  Indians  located  at 
the  Griswold  Agency  are  Sioux;  there  are  also  Sioux  at  the  Birtle  and  Portage 
la  Prairie  Agencies.  There  is  a  band  of  Chipewyans  at  Churchill  of  Athapaskan 
stock. 

S  askatchewan 

The  following  are  the  eight  agencies:  Battleford,  at  Battleford;  Carlton,  at 
Prince  Albert;  Crooked  Lake,  at  Broadview;  Duck  Lake,  at  Duck  Lake;  Meadow 
Lake,  at  Meadow  Lake;  Pelly,  at  Kamsack;  File  Hills — Qu'Appelle,  at  Fort 
Qu'Appelle;  and  Touchwood,  at  Punnichy. 
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The  most  numerous  tribes  among  the  Saskatchewan  Indians  are  O  jib  was, 
Swamp  Crées,  and  Plains  Crées,  all  belonging  to  the  Algonkian  stock.  In  addi- 
tion to  these,  Sioux  Indians  are  found  at  Crooked  Lake,  Qu'Appelle,  and  Carlton 
Agencies,  and  on  the  Moose  Woods  Reserve.  In  the  Onion  Lake  Agency,  there  is 
a  band  of  Chipewyans  who  are  of  Athapaskan  stock.  There  are  also  a  few 
Chipewyan  Indians  in  the  He  à  la  Crosse  district. 

Alberta 

Locations  of  the  nine  agencies  are:  Athabasca,  at  Fort  Chipewyan;  Black- 
foot,  at  Gleichen;  Blood,  at  Cardston;  Edmonton,  at  Winterburn;  Fort  Vermilion, 
at  Fort  Vermilion;  Hobbema,  at  Hobbema;  Lesser  Slave  Lake,  at  High  Prairie; 
Saddle  Lake,  at  St.  Paul;  and  Stony-Sarcee,  at  Morley. 

The  Alberta  Indians  are  of  Algonkian  stock,  with  the  exception  of  the 
Sarcees  near  Calgary  and  the  Beavers  and  Slaves  in  the  Lesser  Slave  Lake 
Agency,  who  are  Athapaskan;  the  Paul's  Band  in  the  Edmonton  Agency,  who 
are  Iroquoian;  and  the  Stonies,  who  are  of  Siouan  stock.  The  Algonkian  Indians 
of  Alberta  are  subdivided  into  Blackfoot  Nation,  comprising  the  Indians  of  the 
Blackfoot,  Blood,  and  Peigan  Agencies;  and  Plains  Crées  found  in  the  Lesser 
Slave  Lake,  Saddle  Lake,  Edmonton,  and  Hobbema  Agencies. 

British  Columbia 

There  are  18  agencies,  located  as  follows:  Babine,  at  Hazelton;  Bella  Coola, 
at  Bella  Coola;  Cowichan,  at  Duncan;  Fort  St.  John,  at  Fort  St.  John;  Kamloops, 
at  Kamloops;  Kootenay  at  Cranbrook,  Kwawkewlth,  at  Alert  Bay;  Lytton,  at 
Lytton;  New  Westminster,  at  New  Westminster;  Nicola,  at  Merritt;  Okanagan, 
at  Vernon;  Queen  Charlotte,  at  Masset;  Skeena,  at  Prince  Rupert;  Stikine,  at 
Telegraph  Creek;  Stuart  Lake,  at  Vanderhoof;  Vancouver,  at  Vancouver; 
West  Coast,  at  Port  Alberni;  and  Williams  Lake,  at  Williams  Lake. 

The  Indians  of  the  Bella  Coola,  Cowichan,  Kamloops,  Lytton,  New  West- 
minster, Nicola,  Vancouver,  and  Okanagan  Agencies  belong  to  the  Salish 
tribes.  The  Kootenay  tribe  is  located  in  the  agency  of  the  same  name.  The 
Kwakiutl-Nootka  tribe  is  located  at  the  Kwawkewlth  and  West  Coast  Agencies, 
the  Haidas  in  the  Queen  Charlotte  Islands,  the  Tlingits  in  the  Stikine  Agency, 
and  the  Tsimshians  in  the  Skeena  Agency.  The  Indians  of  the  Babine,  Stuart 
Lake,  Fort  St.  John,  and  Williams  Lake  Agencies  belong  mostly  to  the  Atha- 
paskan race.  The  Indians  of  the  Peace  River  Block  are  Athapaskan,  with  the 
exception  of  a  small  group  of  Saulteaux  and  Crées  at  Moberly  Lake  who  are 
Algonkian. 

Northwest  Territories 

The  three  agencies  are  as  follows:  Fort  Norman,  at  Fort  Norman;  Fort 
Resolution,  at  Yellowknife;  Fort  Simpson,  at  Fort  Simpson. 

The  principal  tribes  found  in  the  Northwest  Territories  are  the  Slaves, 
Hares,  Loucheaux,  Dogribs,  Sekani,  Yellow  Knives,  Chipewyans,  and  Cariboo- 
Eaters.  All  these  tribes  are  of  Athapaskan  stock.  The  most  northerly  tribes 
are  the  Takudah,  whose  territory  extends  to  the  Mackenzie  Delta,  and  the 
Copper  Mines,  who  are  located  along  the  Coppermine  River.  The  territory 
occupied  by  these  two  last-named  tribes  is  contiguous  to  that  inhabited  by 
the  Eskimos. 

Yukon  Territory 

There  is  one  agency,  at  Whitehorse.  The  Forty-Mile,  Blackstone,  and 
Moosehide  Bands  belong  to  the  Takudah  tribe.  There  is  a  band  of  Slaves  at 
Lancing  Creek  who  migrated  from  Good  Hope  on  the  Mackenzie  River;  another 
band  of  Slaves,  called  Nahani,  is  located  at  the  headwaters  of  Pelly  River.  All 
these  Indians  are  of  Athapaskan  stock.  At  Mayo,  Selkirk,  Little  Salmon,  and 
Carmacks  there  are  bands  belonging  to  the  tribe  known  as  Stick  Indians. 
Bands  belonging  to  the  Tlingit  tribe  are  found  at  Whitehorse,  Teslin  Lake, 
Champagne  Landing,  and  Carcross. 
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Table  No.   4 
Statement  of  Special  Expenditures  Year  1948-49 

FUR  CONSERVATION 

Quebec $  39,081 

Ontario 16, 076 

Manitoba 44, 924 

Saskatchewan 64,507 

Alberta 18,467 

British  Columbia 3,770 

Northwest  Territories 

Head  Office 19,944 

Total  Special  Expenditure 206,769 

Total  Ordinary  Expenditure 10, 379, 427 

Grand  Total  Ordinary  and  Special  Expenditure 10,586, 196 

Table  No.  5 
Open  Account — Advances  for  Assistance  to  Indians,  Fiscal  Year  Ended  March  31,  1949 

Expenditure 

British  Columbia  $  1,930 .  37 

Saskatchewan     16,672 .  68 

Manitoba     — 

Ontario     442 .  16 

Quebec    3,307 .  00 

Nova   Scotia    4,857 .  11 

Prince  Edward  Island   3,309.34 

$30,518.66 
Repayments 

British  Columbia   220 .  10 

Saskatchewan   14,504 .  80 

Manitoba    6.00 

Ontario     599 .  60 

Quebec    1,002.29 

Nova   Scotia    3,133 .  19 

Prince  Edward  Island 319.74 

$19,785.72 

Expenditure  over  Repayments...  $10,732.94 
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Department  of  Mines  and  Resources 
Table  No.  6 

Indian  Trust  Fund,  Fiscal   Year  Ended  March   31,   1949 

$  18,561,449.27 


Balance  April   1,   1948 

Collections     on     land     sales, 

timber     and     stone,     dues, 

rents,  fines,  fees,  etc 

Interest    for    the    year    ended 

March  31,  1949   

Credit    transfers    during    the 

year     

Expenditure  during  the  year. 
Transfers  by  warrant,  etc.  . 
Balance  March  31,   1949 


$     2,752,953.94 
38,156.34 

18,642,641.60 


1,880,615.48 

938,803.81 

52,883.32 


$  21,433,751.88         $  21,433,751.1 


Table  No.  7 

Annuities  Paid  during  the  Fiscal  Year  Ended  March  31,  1949 

Alberta     $  77,578 .  00 

Manitoba    106,415 .  00 

Northwest   Territories    18,200 .  00 

Ontario   41,120 .  00 

Saskatchewan     75,170 .  00 


$318,483.00 


Table  No.  8 
Indian  Education  Ordinary  Expenditure  1948-49 


Day 

Schools 

Residential 
Schools 

General 

Total 

Nova  Scotia 

S 

39,874  92 

41,823  46 

36,629  .57 

395,239  29 

418,409  40 

266,047  58 

144,999  19 

92,743  90 

337,830  70 

$ 
65,162  66 

$ 

S 
105,037  58 

Prince  Edward  Island 

41,823  46 

New  Brunswick 

36,629  57 

Quebec 

.32,763  40 

448.676  90 
303,443  .30 
599,483  81 

728.677  11 
591,210  38 

428,002  69 

Ontario 

867,086  30 

Manitoba 

569,490  88 

Saskatchewan.. 

744,483  00 

Alberta 

821,421  01 

British  Columbia 

929,041  08 

British  Columbia  Vocational  Instruction 

19,765  62 

19,765  62 

Northwest  Territories 

371,664  43 
19,334  08 

89,349  78 
58,976  46 

461,014  21 

Yukon  Territory 

78,311  14 

106,637  72 

1,593  45 

/            174  331 

\      45,. 372  85/ 

141,609  22 

5,518  13 

106,637  72 

Freipiht  and  Express 

1,.593  45 

Salaries  and  Travel 

45,547  18 

Stationery 

141,609  22 

Miscellaneous 

5,518  13 

2,164,597  12 

2,917,743  SO 

320,671  32 

5,403,012  24 

Indian  Affairs  Branch 
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Immigration  Branch 

A.  L.  Jolliffe,  Director 

The  number  of  immigrants  admitted  to  Canada  during  the  fiscal  year 
was  125,603,  as  compared  to  79,194  in  the  fiscal  year  1947-48,  an  increase  of 
58-6  per  cent.  Of  these,  118,297  arrived  from  overseas  and  7,306  from  the 
United  States.  Their  racial  origins  were:  British  44,047  and  French  1,901,  the 
remaining  79,655,  representing  47  other  racial  groups.  Classified  by  nationality, 
43,340  were  British  subjects;  6,591  were  United  States  citizens;  and  75,672 
represented  40  other  nationalities.  Classified  by  sex,  52,953  were  adult  males, 
44,821  were  adult  females,  and  27,829  were  children  under  18  years  of  age. 
The  adult  male  category  was  composed  of  20,646  farmers,  13,060  skilled  workers, 
10,125  semi-skilled  workers,  2,260  miners,  4,039  persons  engaged  in  trading 
or  merchandising,  and  2,823  in  various  other  occupations. 

During  the  year  39,143,308  persons  were  examined  at  ocean  and  border 
ports.  This  is  the  largest  number  of  examinations  on  record  for  any  one  year. 
Of  these,  39,009,855  were  admitted  as  non-immigrants,  an  increase  of  four 
per  cent  over  the  previous  year;  125,603  were  admitted  as  immigrants;  and 
7,850  were  rejected.  This  is  an  increase  of  1,564,146  in  the  total  number  of 
admissions  over  the  previous  fiscal  year. 

Arrivals,   Admissions   as   Immigrants   and   Non-immigrants,   and   Rejections, 

by  Districts 


Districts 

Arrivals 

Admitted 

as 
immigrants 

Admitted 

as  non- 
immigrants 

Rejected 

Atlantic. ...           

9,990,071 

24,498,879 

2,411,640 

2,229,758 

12,718 

242 

105,946 

4,374 

932 

1,597 

12,527 

227 

9,882,947 

24,488,885 

2,410,541 

2,227,482 

1  178 

Eastern 

5  620 

Western . .         

167 

Pacific 

679 
191 

Not  otherwise  specified 

15 

Totals 

39,143,308 

125,603 

39,009,855 

7,850 

Intended  Destination  of  Immigrants,  by  Provinces 


From 
overseas 

From 
U.S.A. 

Totals 

Nova  Scotia 

2,384 

1,082 

222 

22,403 

59, 126 

7,724 

5,185 

10,043 

10,075 

44 

9 

389 

280 

60 

1,342 

3,413 

197 

187 

476 

941 

18 

3 

2,773 

New  Brunswick 

1,362 

Prince  Edward  Island 

282 

Quebec 

23,745 

Ontario .... 

62,539 

Manitoba 

7,921 

Saskatchewan 

5,372 

Alberta 

10,519 

British  Cohimbia 

11,016 

Yukon  Territory 

62 

Northwest  Territories 

12 

Totals 

118,297 

7,306 

125,603 

219 
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Tourist  Movement 

Out  of  the  total  of  39,009,855  persons  who  entered  Canada  during  the 
year,  it  is  estimated  that  approximately  25,090,021  were  tourists.  This  is  an 
increase  of  about  1,784,697  over  the  previous  year. 

The  breakdown  of  tourists  by  Districts  and  from  overseas  is:  Atlantic, 
5,642,908;  Eastern,  17,128,617;  Western,  1,252,358;  Pacific,  1,040,355;  and  from 
overseas,  25,783.  The  breakdown  by  method  of  entry  is:  highway  and  ferry, 
23,472,258;  train,  1,258,306;  boat,  333,674;  and  from  overseas,  25,783. 

Students 

During  the  year  6,428  students  were  admitted  to  Canada  to  attend  school, 
college  or  university,  as  compared  to  6,163  the  previous  year.  Of  this  number 
377  were  British  subjects,  4,423  United  States  citizens,  356  from  Central  and 
South  America  and  1,272  from  51  other  countries. 

Returning  Canadians 

During  the  year  4,580  Canadians  who  had  taken  up  residence  in  other 
countries  returned  to  live  in  Canada.  This  is  a  decrease  from  the  previous 
year  of  4,429.  Figures  for  1924  to  1934  appear  on  page  181  of  the  report  for 
the  year  ended  March  31,  1944.  Figures  for  subsequent  years  are  shown  in 
the  following  table:  — 


Canadian 
Born 

British 

Born 
Outside 
Canada 

Canadian 
Naturalized 

Totals 

Fiscal  vftar  1934-3.'i   .    

5,811 
4,854 
4,522 
4,524 
3.825 
3,687 
4,910 
3,123 
3,056 
2,090 
2,156 
2,653 
5,448 
6.406 
3,975 

937 
418 
319 
356 
360 
505 
177 
143 
167 
93 
130 
207 
756 
2,297 
504 

870 

542 

223 

329 

386 

369 

53 

52 

30 

19 

18 

35 

111 

306 

101 

7.618 

'            1935-36 

5,814 

1936-37 

5,064 

'            1937-38 

5,209 

'            1938-39 

4,571 

'            1939-40 

4,561 

'            1940-41        

5,140 

1941-42 

3,318 

1942-43 

3,253 

1943-44 

2,202 

'            1944^5 

2,304 

'            1945-46 

2,895 

'             194&-47 

6,315 

'            1947-48 

9,009 

1948-49 

4,580 

Total 

61,040 

7,369 

3,444 

71,853 

Administration 

The  fiscal  year  1948-49  has  been  marked  by  a  continued  increase  in  all 
phases  of  the  work  of  the  Branch.  The  over-all  increase  in  staff  was  177.  The 
expanded  movements  of  Netherlands  farm  families  and  of  Displaced  Persons 
have  resulted  in  a  large  volume  of  investigational  worl^.  In  one  district  alone, 
investigation  officers  travelled  more  than  350,000  miles  in  the  course  of  their 
work.  There  has  also  been  a  marked  increase  in  the  inspectional  work  as 
evidenced  by  the  39,143,308  examinations  carried  out  during  the  year,  the 
largest  number  in  the  history  of  the  Branch.  The  easing  of  the  shipping 
situation  which  is  apparent  from  the  substantially  larger  number  of  arrivals 
at  Atlantic  and  Pacific  seaports  as  compared  to  last  year,  was  also  reflected 
in  the  greater  number  of  ships'  crews  examined. 
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In  spite  of  the  retarding  influence  of  the  currency  restrictions  imposed 
by  the  United  Kingdom  Government,  the  full  extent  of  which  it  is  yet  too 
early  to  assess,  there  was  ample  evidence  of  a  continuing  interest  in  migration 
to  Canada.  A  somewhat  similar  situation  obtained  in  other  countries  of 
Western  Europe. 

Field  and  Inspectional  Service,  Canada 

Examination  of  Ships'  Crews 

The  examination  of  ships'  crews  during  the  year  was  as  follows:  — 


Districts 

Ships 

C 

rew  members 

Atlantic    

4,325 

1,526 

347 

3,366 

249,728 
28,955 
10,539 

112,248 

Eastern    

Western    

Pacific    

Total     

9,564 

401  740 

Air  Traffic 

The  number  of  air  passengers  was  236,730  as  compared  to  209,932  during 
the  previous  year.  Arrivals  by  Districts  were:  Atlantic,  99,281;  Eastern, 
70,772;  Western,  21,971;  Pacific,  44,706. 

Investigational  Work 

Investigations  with  regard  to  applications  for  permanent  entry  into 
Canada  again  increased.  The  importance  of  this  phase  of  the  activity  of  the 
Branch  cannot  be  overstressed  inasmuch  as  the  successful  settlement  of 
immigrants  depends  in  large  measure  on  the  sound  judgment  and  thoroughness 
of  investigating  officers.  The  number  of  investigations  in  1948-49  was  106,177, 
an  increase  of  24,857  over  the  previous  year.  Investigations  by  Districts  were: 
Atlantic,  21,081;  Eastern,  53,109;  Western,  28,851;  Pacific,  3,136. 

Boards  of  Inquiry  and  Deportations 

Officers  of  the  Branch  held  1,047  boards  of  inquiry  in  the  following 
Districts:     Atlantic,  318;  Eastern,  517;  Western,  72;  Pacific,  140. 

A  total  of  349  persons  were  deported  during  the  year,  78  to  the  United 
States  and  271  to  other  countries.  The  main  causes  for  deportation  were  for 
becoming  a  public  charge,  entry  by  misrepresentation,  conviction  for  a  criminal 
offence,  previous  deportation,  mental  disability  and  infractions  of  the  Opium 
and  Narcotic  Drugs  Act. 

Canada-U.S.  Discussions 

A  number  of  questions  relating  to  deportation  problems  common  to 
Canada  and  the  United  States  were  the  object  of  informal  discussions  between 
officials  of  the  United  States  and  Canadian  Immigration  Services.  Other 
problems  discussed  included  visa  seekers  from  the  United  States,  illegal  entrants 
to  and  from  Canada  and  the  United  States,  hospital  cases,  border  crossing 
cards  and  United  States  expatriation  laws.  Next  year  it  is  proposed  to  review 
existing  agreements  in  respect  of  deportation  proceedings  and  other  immigration 
matters  of  mutual  concern  to  the  United  States  and  Canada. 

Settlement  Service 

In  line  with  the  view  that  constructive  immigration  exceeds  the  scope  of 
a  mere  agency  designed  to  fill  temporary  labour  shortages  in  Canada  with 
foreign  immigrant  labour,  a  Settlement  Service  was  established  within  the 
framework  of  the  Branch.     The  functions  of  this  Service  are  to  link  settlement 
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opportunities  in  Canada  for  agriculturists,  small  industrialists,  businessmen, 
scientists,  and  technicians  to  potential  immigrants  of  this  character.  Heretofore 
no  agency  seemed  to  have  been  in  a  position  to  perform  this  necessary  function. 

As  a  beginning,  the  Service  consists  of  a  Superintendent  of  Settlement 
assisted  by  one  Settlement  Officer  in  each  of  the  Provinces  of  British  Columbia, 
Alberta,  Saskatchewan,  Manitoba,  New  Brunswick,  Nova  Scotia  and  Prince 
Edward  Island,  two  in  the  Provinces  of  Ontario  and  Quebec,  and  three  in  the 
United  Kingdom,  located  at  London,  Liverpool  and  Glasgow. 

Settlement  Officers  in  Canada  will  have  the  assistance  of  investigating 
officers  and  other  members  of  the  staffs  of  district  headquarters  and  ports. 

The  value  of  the  Settlement  Service  has  already  become  apparent  in 
connection  with  the  placement  of  Netherlands  agriculturists  and  in  assisting 
a  number  of  those  who  arrived  earlier  in  establishing  themselves  on  farms  of 
their  own.  It  has  also  been  of  great  assistance  in  helping  Netherlands  agri- 
culturists in  obtaining  suitable  housing  accommodation.  Plans  and  specific- 
ations for  three  types  of  houses  have  been  developed  and  made  available  to 
Netherlands  farmers. 

Naturalization 

Approximately  10,000  applications  for  citizenship  were  referred  to  the 
Branch  by  the  Registrar  of  Canadian  Citizenship  of  the  Department  of  the  Secre- 
tary of  State  for  confirmation  of  the  legal  landing  of  the  applicants. 

Air  Facilitation 

In  co-operation  with  the  International  Civil  Aviation  Organization,  repre- 
sentatives of  the  Branch  participated  in  conferences  held  at  Washington, 
Geneva  and  Bermuda,  for  the  purpose  of  facilitating  air  traffic. 

Polish  Ex-Servicemen 

Permanent  landing  was  granted  to  3,235  of  the  4,527  Polish  ex-servicemen 
admitted  to  Canada  for  agricultural  employment  during  the  fiscal  year  1946-47. 

Baltic  Refugees  from  Sweden 

During  August  and  December,  522  displaced  persons  of  Baltic  origin, 
Estonians,  Latvians,  Lithuanians,  with  a  few  Finns  and  Poles  arrived  from 
Sweden  in  small  boats,  manned  by  members  of  their  groups.  With  very  few 
exceptions  these  people  were  without  valid  travelling  documents.  In  view 
of  the  exceptional  circumstances  surrounding  their  departure  from  Sweden, 
and  as  they  otherwise  appeared  to  be  desirable  persons,  their  admission  was 
authorized  on  humanitarian  grounds.  In  an  endeavour  to  discourage  similar 
movements,  steps  have  been  taken  to  give  publicity  in  Sweden  to  existing 
Canadian  immigration  facilities  in  that  country,  coupled  with  a  warning  that 
such  unauthorized  immigrants  or  refugees  would  in  future  be  denied  admission 
to  Canada. 

Entry  of  Newfoundland  into  Confederation 

With  the  entry  of  Newfoundland  into  Confederation  on  March  31,  1949, 
citizens  of  Newfoundland  became  Canadian  citizens  as  defined  in  the  Immigra- 
tion Act,  and  the  provisions  of  the  Act  relating  to  domicile  became  applicable 
to  residents  of  the  new  province.  At  the  same  time  the  provisions  of  the  Act 
governing  entry  into  Canada  became  applicable  to  persons  applying  for  entry 
to  Newfoundland. 

On  the  administrative  plane,  in  consultation  with  the  Chief  Commissioner 
of  Customs  and  Immigration  of  Newfoundland,  arrangements  were  made  in 
regard  to  staff  and  operation  of  the  ports  of  entry.  The  two  main  ports  on  the 
Island  are  Gander,  with  a  staff  of  twenty  officers  and  St.  John's  with  a  staff 
of   four.    Other   ports   of   entry   in   Newfoundland   are   Argentia,   Bell   Island, 
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Botwood,  Carbonear,  Corner  Brook,  Fortune,  Grand  Bank,  Harbour  Grace, 
Harmon  Field,  Port  au  Basques,  Port  Union,  St.  Anthony  and  St.  Lawrence, 
as  well  as  Goose  Bay  in  Labrador.  This  group  of  ports  will  be  staffed  by 
Customs  Officers  acting  as  part-time  Immigration  officers. 

Creation  of  New  Atlantic  District 

The  entry  of  Newfoundland  into  Confederation  made  a  redefinition  of 
the  boundaries  of  Immigration  Districts  necessary.  A  new  district  was  estab- 
lished to  include  Newfoundland,  Nova  Scotia  and  Prince  Edward  Island.  It 
was  designated  as  the  "Atlantic"  District,  with  headquarters  at  Halifax.  The 
redistribution  of  other  districts  in  turn  placed  New  Brunswick  and  Quebec  in 
the  jurisdiction  of  the  Eastern  District  and  Ontario  east  of  longitude  87° 
in  the  jurisdiction  of  the  newly-named  "Central"  District. 

Immigration  Facilities 

Considerable  progress  was  made  in  the  improvement  of  immigration  facili- 
ties at  ports  of  entry  and  inland  offices.  At  Halifax  better  dining-room  and 
kitchen  facilities  were  provided.  At  West  Saint  John,  it  is  expected  that  new 
immigration  quarters  will  be  completed  for  the  late  summer  of  1949.  Work 
has  progressed  satisfactorily  in  regard  to  the  erection  of  an  administrative 
building  to  be  occupied  jointly  by  Immigration  and  Customs  at  Armstrong, 
P.Q.  A  similar  building  is  under  construction  at  Blackpool,  P.Q.  New  inspec- 
tional  offices  have  been  occupied  at  Malton  Airport,  and  at  London,  Ontario. 

Legislation  and  Regulations 

(1)  Order  in  Council  P.C.  1628,  dated  the  22nd  day  of  April,  1948,  granted 
authority  for  the  admission  to  Canada  of  an  additional  10,000  displaced 
persons. 

(2)  Order  in  Council  P.C.  3015,  dated  the  8th  day  of  July,  1948,  amended 
the  regulation  respecting  the  production  of  passports  established  by 
Order  in  Council  P.C.  4851,  dated  the  26th  day  of  November,  1947,  to 
provide  for  the  acceptability  of  a  travel  document  or  affidavit  estab- 
lishing the  identity  of  the  holder  thereof,  in  the  case  of  a  woman  who 
has  become  a  British  subject  by  reason  of  marriage  to  a  British  subject 
domiciled  in  Canada,  and  in  the  case  of  an  alien  who  is  a  refugee  from 
his  country  of  origin  and  who  is  unable  to  obtain  a  valid  national 
passport.  Non-immigrants  of  this  class  are  required,  however,  to  be  in 
possession  of  a  document  establishing  their  admissibility  to  the  country 
from  which  they  are  proceeding  to  Canada  or  to  some  other  country. 

(3)  Order  in  Council  P.C.  3371,  dated  the  28th  day  of  July,  1948,  amended 
previous  Orders  in  Council  relating  to  the  admission  of  displaced 
persons,  by  extending  their  provisions  to  include  citizens  of  Czecho- 
slovakia who  have  fled  from  that  country  to  Occupied  Territory  in 
Europe. 

(4)  By  Order  in  Council  P.C.  3396,  dated  the  3rd  day  of  August,  1948, 
the  provisions  of  Order  in  Council  P.C.  4849,  dated  the  26th  day  of 
November,  1947,  were  waived  in  regard  to  1,000  Catholic  orphan 
children  between  the  ages  of  five  and  sixteen  years,  with  the  proviso 
that  the  minimum  age  would  not  apply  in  the  case  of  younger  children 
accompanying  brothers  or  sisters,  and  who  can  otherwise  comply  with 
the  provisions  of  the  Immigration  Act  and  Regulations. 

(5)  Order  in  Council  P.C.  4186,  dated  the  16th  day  of  September,  1948, 
amended  Order  in  Council  P.C.  4849,  dated  the  26th  day  of  November, 
1947,  to  provide  for  the  admission  of  citizens  of  France  on  the  same 
basis  as  British  subjects  and  citizens  of  the  United  States. 
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(6)  By  Order  in  Council  P.C.  4232,  dated  the  22nd  day  of  September,  1948, 
the  provisions  of  Order  in  Council  P.C.  4849,  dated  the  26th  day  of 
November,  1947,  were  waived  in  regard  to  an  additional  210  Jewish 
orphan  children  under  eighteen  years  of  age. 

(7)  Order  in  Council  P.C.  4462,  dated  the  5th  day  of  October,  1948,  amended 
Order  in  Council  P.C.  4851,  dated  the  26th  day  of  November,  1947,  as 
amended,  to  provide  for  the  admission  of  citizens  of  France,  in  respect 
of  the  production  of  passports,  on  the  same  basis  as  British  subjects 
and  citizens  of  the  United  States. 

(8)  Order  in  Council  P.C.  3721,  dated  the  5th  day  of  October,  1948,  further 
amended  Order  in  Council  P.C.  2180.  dated  the  6th  day  of  June,  1947, 
by  providing  for  the  admission  of  "displaced  persons",  wherever  they 
might  be  located.  Previously  only  "individuals  from  the  displaced 
persons  camp  in  Europe"  were  admissible.  Order  in  Council  P.C.  3721 
also  granted  authority  for  the  admission  to  Canada  of  an  additional 
10,000  displaced  persons. 

(9)  Oi'der  in  Council  P.C.  5593,  dated  the  10th  day  of  December,  1948, 
amended  Order  in  Council  P.C.  4849,  dated  the  26th  day  of  November, 
1947,  by  defining  citizens  of  France  as  citizens  of  France  "born  in 
France". 

(10)  Order  in  Council  P.C.  5594,  dated  the  10th  day  of  December,  1948, 
amended  Order  in  Council  P.C.  4851,  dated  the  26th  day  of  November, 
1947,  relating  to  the  production  of  passports,  by  defining  citizens  of 
France  as  citizens  of  France  born  in  France. 

Field  and  Iiispectional  Service,  Overseas 

United  Kingdom 

Interest  in  migration  to  Canada  remained  at  a  high  peak  throughout  the 
year,  both  in  the  United  Kingdom  and  on  the  Continent.  During  the  year, 
155,354  letters  and  35,376  telephone  calls  were  received  and  87,881  persons 
interviewed  at  the  London  ofifice  alone.  The  Superintendent  of  European 
Emigration  for  Canada  at  London  is  also  responsible  for  the  review  of  doubtful 
cases  submitted  by  United  Kingdom  and  Continental  offices.  A  total  of  2,774 
such  cases  were  reviewed  during  the  year;  1,278  visas  were  granted  and  1,027 
were  refused.  Of  a  total  of  384  applications  to  retain  Canadian  domicile,  171 
were  allowed  and  213  denied.  The  London  Office  also  granted  3,371  immigrant 
and  non-immigrant  visas  to  aliens. 

On  April  8,  1948,  more  stringent  restrictions  on  the  transfer  of  dollars  to 
Canada  were  imposed  by  the  British  Government.  Previously  immigrants  had 
been  allowed  to  transfer  the  equivalent  of  £5,000  in  yearly  instalments  of 
£1,250  over  a  period  of  four  years.  The  nev/  regulation  reduced  this  to  £1,000 
in  four  yearly  instalments  of  £250.  The  effect  of  the  new  regulation  has  been 
to  divert  some  immigrants  to  countries  in  the  sterling  area  and  may  account, 
in  part,  for  a  decrease  of  about  ten  per  cent  in  the  number  of  British  immigrants 
admitted  during  the  year. 

To  stimulate  the  flow  of  immigrants  from  the  United  Kingdom,  an  agree- 
ment was  made  with  Cunard  White  Star  Limited  whereby  the  S.S.  Aquitania 
was  retained  in  the  Canadian  service  in  1948  and  priorities  granted  for  the 
transportation  of  12,100  immigrants.  An  agreement  was  also  made  with  Trans- 
Canada  Air  Lines  for  the  transportation  of  10,000  immigrants  before  the  close 
of  the  fiscal  year   1948-49. 

A  new  immigration  office  was  opened  at  Glasgow  at  18  Woodlands  Ter-race 
on  May  1,  1948,  and  the  Liverpool  office,  closed  during  the  war,  was  re- 
opened at  34  Moorfields  Street  on  January  17,  1949.  Arrangements  were  also 
made  for  opening  a  new  office  at  Belfast  in  the  early  part  of  the  next  fiscal  year. 
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Continental  Europe 

The  increase  in  the  work  of  the  Continental  offices  is  reflected  in   the 
following  figures: 


Office 

Visas  granted 

Immigrant 

Non-Immigrant 

Paris 

1947-48 

963 
1 ,  580 
4,377 

520 

1948-49 

1,442 
1,357 
6,380 
7,306 

1947-48 

1,805 

512 

685 

34 

1948-49 

2,389 
610 

1,037 
208 

1947-48 

516 

497 

712 

35 

1948-49 
928 

Brussels 

331 

The  Hague 

812 

Rome  

651 

The  widening  of  immigration  regulations  in  respect  of  citizens  of  France 
(see  Legislation)  resulted  in  a  large  volume  of  inquiries  at  the  Paris  office  and 
in  a  relatively  larger  volume  of  activity.  But  in  France,  as  in  Great  Britain, 
restrictions  with  regard  to  the  transfer  of  capital  have  a  limiting  effect  on 
migration  to  Canada. 

Netherlands  Farm  Families 

The  highly  successful  movement  of  agriculturists  from  the  Netherlands, 
initiated  the  previous  year,  was  continued,  when  approximately  7,000  Nether- 
landers  were  admitted  to  Canada.  In  close  co-operation  with  the  Netherlands 
authorities,  the  Branch  has  full  responsibility  for  this  movement.  The  Nether- 
lands authorities  reiterated  their  representations  that  this  was  not  to  be  regarded 
as  a  group  labour  movement,  but  rather  as  a  farm  settlement  scheme. 

The  movement  continues  to  be  handled  under  the  nomination  method. 
Under  this  plan,  information  concerning  groups  of  150  to  200  prospective  immi- 
grants who  have  been  medically  examined  in  the  Netherlands  are  sent  to  the 
Branch  by  the  Agricultural  Attaché  at  the  Royal  Netherlands  Embassy  in 
Ottawa.  Summaries  containing  salient  facts  pertaining  to  each  immigrant  are 
compiled  and  distributed  to  District  Superintendents,  Settlement  Officers  and 
interested  organizations.  Immigrants  tentatively  acceptable  to  farmers  in 
Canada  are  then  applied  for  and  when  settlement  arrangements  are  found 
satisfactory  following  the  usual  investigation,  advice  is  transmitted  to  the 
immigration  office  at  The  Hague,  which  grants  the  visas.  The  two  railway 
companies  advise  Canadian  farmers  of  the  hour  of  arrival  ci  the  immigrants 
at  their  destination. 

The  distribution  by  provinces  of  the  6,057  agriculturists  from  the  Nether- 
lands admitted  to  Canada  as  part  of  the  group  movement  v/as:  Prince  Edward 
Island,  16;  Nova  Scotia,  116;  New  Brunswick,  76;  Quebec,  130;  Ontario,  3,933; 
Manitoba,   314;   Saskatchewan,    108;   Alberta,    1,052;   British   Columbia,   312. 


Displaced  Persons 

The  movement  of  displaced  persons  continued  to  be  a  major  project  of 
the  Branch  and  accounted  for  the  greater  part  of  the  total  increase  in  the  number 
of  immigrants  admitted  in  1948-49.  The  broadening  of  the  definition  of  "dis- 
placed persons"  by  Order  in  Council  P.C.  3721  (see  Legislation)  widened  the 
scope  of  selection.  The  majority  of  displaced  persons  admitted  during  the  year 
42516—15 
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were  part  of  the  40,000  whose  entry  was  authorized  by  various  Orders  in  Council. 
Group  movements  continued  to  be  referred  to  the  Immigration-Labour  Com- 
mittee for  consideration  and  recommendation.  From  the  inception  of  the  move- 
ment up  to  March  31,  1949,  the  Immigration  Labour  Committee  had  recom- 
mended the  following  group  movements:  woodworkers,  3,622;  miners,  3,700; 
railway  workers,  2,530;  steel  workers,  375;  aluminium  workers,  76;  foundry 
workers,  65;  construction  workers,  216;  hydro  construction  workers,  2,700; 
clothing  industry  workers,  2,507;  millinery  workers,  200;  textile  workers, 
589;  shoe  workers,  103;  domestics,  11,000;  nurses,  500;  fur  workers,  500;  farm 
workers,  8,250;  sugar  beet  workers,  675;  heavy  labourers,  500;  carpenters,  50; 
cabinet  makers,  112;  community  workers,  40;  jewellery  craftsmen,  15;  stone- 
masons, 25;  bricklayers,  25;  plasterers,  25. 

An  interesting  change  in  the  pattern  of  the  displaced  persons  movement 
has  become  discernible  during  the  year.  In  the  earlier  stages  the  emphasis, 
in  terms  of  numbers,  was  on  bulk  admissions.  Now  that  heads  of  families  or 
single  wage  earners  have  found  a  satisfactory  level  in  the  national  economy ,^ 
they  are  applying  in  increasing  numbers  for  the  admission  of  their  close  rela- 
tives who  are  admissible  under  the  general  immigration  regulations.  To  March 
31,  1949,  applications  had  been  received  for  the  admission  of  53,344  close  rela- 
tives of  displaced  persons.  Of  these,  47,355  had  been  investigated  and  approved. 
To  speed  up  the  processing  of  close  relatives,  arrangements  have  been  made 
under  which  prospective  employers  certify  on  the  application  forms  submitted 
by  displaced  persons  in  Canada  that  suitable  housing  accommodation  is  avail- 
able for  their  relatives  upon  arrival  and  that  the  employment  of  the  applicant 
is  to  be  continued  for  a  period  of  at  least  twelve  months  at  prevailing  wage 
rates.  Priority  is  given  overseas  in  the  presentation,  examination  and  trans- 
portation of  these  dependants. 
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Admissions  of  Displaced  Persons  to  Canada,  By  Occupationtd  Groups,  By  Province 
of  Destination,  During  the  Fiscal  Year,  1948-49 


N.S. 

P.E.I. 

N.B. 

Que. 

Ont. 

Man. 

Sask. 

Alta. 

B.C. 

Y.T. 

Totals 

10 

651 

34 

1,267 

33 
1,773 

78 

10 

Building  construction.. 

3 

1 

7i 

30 
4,310 

145 

438 
442 
433 
414 
1 ,  572 
1,320 

5 

37 

14 

782 

64 

140 

19 

96 

523 

1 

6,356 

Domestic  married 

178 

Farmers 

Family  farm  groups 

29 

8 

55 
10 

20 

333 
11 

64 
23 

340 

770 

11 
6 

3,063 

1,348 

433 

414 

45 
52 

242 

219 

1,773 

1,183 

13 

917 
98 

58 

58 

4 

200 

1,617 

1,372. 

242; 

General  labourers'   de- 

219 

1,773 

Miners  

46 
3 

618 
22 

100 

14 

29 

1,990 

Nurses 

38 

230 

123 

231 

204 

1 ,  705 

1 
19 

60 

99 

Special  trades 

Steel  and  foundry 

12 

3 

13 

1 

106 

118 

Steel  and  foundry 

4 

91 

291 

Totals 

192 

84 

169 

9,986 
.Ps.)... 

8,708 

1,215 

249 

1,369 

221 

29 

22,222 

494 

Admissions 

of  D.Ps.  dest 

ned  to 

relatives 

3 

27,894 

Grand 

Total. 

50,610 

42516— 15J 
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Admissions   of   Displaced   Persons    to   Canada   by   Racial   Origins, 
During  the  Fiscal  Yemrs  1947-48  and  1948-49 

1947-48        1948-49  Total 

Albanian    17  17 

Austrian 3                  80  83 

Bohemian    ....                    2  2 

Bosnian    ....                    4  4 

Bulgarian 4                  43  47 

Croatian     82                465  547 

Czech    38                411  449 

Danish    ....                    4  4 

Dalmatian   ....                     5  5 

Dutch    732             2,918  3,650 

Esthonian     502             2,207  2,709 

Finnish 2                  24  26 

French    2                    7  9 

;.                German    233             3,989  4,222 

Greek   5                  11  16 

Hebrew    2,181             6,298  8,479 

Italian     24  24 

Jugo-Slavian     198             1,382  1,580 

Latvian     877             3,331  4,208 

Lithuanian 1,978             4,362  6,340 

Magyar 83                900  983 

Montenegrin    ....                    3  3 

Moravian ....                     3  3 

;                 Norwegian ....                     2  2 

;                 Polish    3,604            11,016  14,620 

;                 Roumanian    23                 514  537 

Russian 272              1,304  1,576 

Ruthenian  (Ukrainian) 3,321           10,277  13,598 

Serbian 98                888  986 

Slovakian    6                110  116 

Spanish    .  ■  •  •                     1  1 

Swedish    5                    5  10 

Swiss •  •  -  •                    2  2 

Turkish    1                    1  2 

Total    14,250           50,610  64,860 

Note. — The  above  figures  embrace  the  total  D.P.  Movement  to  March  31,  1949. 

Admissions   of  Displaced  Persons   to  Canada,   by  Sex, 
During    the   Fiscal    Year    1948-49 

Adult  males 21,300 

Adult  females 19,117 

Children  under  18  years  of  age 10,193 


Total 50,610 

Canadian  Christian  Council  for  the 
Resettlement  of  Refugees 

The  Council  continued  to  assist  in  the  processing  and  movement  to  Canada 
of  displaced  persons  outside  the  mandate  of  I.R.O.  Visas  were  granted  to  5,616 
individuals  presented  by  C.C.C.R.R.  to  members  of  the  Canadian  Government 
Mission  in  Occupied  Territory.  The  majority  were  close  relatives  of  residents 
of  Canada. 

Immigrants  from  Malta 

The  movement  to  Canada  of  500  Maltese,  authorized  last  year,  began  in 
May,  1948,  and  w^as  completed  during  the  year.  Many  of  those  who  came  singly 
have  found  satisfactory  settlement  arrangements  for  their  families  and  depen- 
dants. As  a  result,  the  number  of  persons  admitted  from  Malta  under  this 
movement  totalled  750. 
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Hong  Kong  Office 

This  office  was  re-opened  on  May  6,  1948,  in  the  Union  Building,  Pedder 
Street,  to  deal  with  returning  Canadian  residents,  wives  and  children  of 
Canadian  citizens  of  Chinese  origin,  visitors  to  Canada,  and  refugee  problems 
in  the  Far  East.  The  Supei-intendent  of  Canadian  Immigration  who  is  in 
charge  of  this  office  also  issues  passports  and  emergency  certificates  on  behalf 
of  the  Department  of  External  Affairs.  During  the  year  320  visas  were  granted 
to  Chinese  immigrants,  45  to  European  immigrants,  and  106  to  non-immigrants. 
In  addition,  1,241  Canadian  residents  of  Chinese  origin  were  examined  and 
passed  for  return  to  Canada. 

Salzburg,  Austria 

Plans  were  completed  for  the  opening  of  an  office  of  the  Canadian  Govern- 
ment Immigration  Mission  at  Salzburg,  on  April  1,  1949,  to  deal  with  displaced 
persons  and  general  immigration  problems  in  that  area. 

Chinese  Immigration 

With  the  re-opening  of  an  immigration  office  at  Hong  Kong,  in  April, 
1948,  facilities  were  made  available  for  the  movement  to  Canada  of  Chinese 
admissible   under   the   regulations. 

During  the  year,  442  applications  were  received  from  Chinese  in  Canada 
for  the  admission  of  897  persons;  695  as  immigrants  and  202  as  natural  born 
Canadian  citizens  within  the  meaning  of  the  Canadian  Citizenship  Act. 
Of  this  number,  115  were  admitted  as  immigrants  and  155  allowed  entry  as 
natural  born  Canadian  citizens. 
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Table  1 
Immigration  to  Canada  from  1900  to  1949 


' 

From  Overseas 

From  U.S.A. 

Grand 
Totals 

British 

U.S.A. 

British 

Nat- 

Others 

Totals 

Citi- 

Nat- 

Others 

Totals 

ionals 

zens 

ionals 

Six  months  ended  June  30,        1900 

5,141 

10,211 

15,352 

8,543 

23,895 

Fiscal  year  ended  June  30.        1901 

11,813 

19.349 

31,162 

17 

987 

49 

149 

1902 
1903 
1904 

17,270 
42,200 
51,050 

23,721 
36,691 
34,110 

40,991 
78,891 
85.160 

26 
49 
40 

388 
473 
739 

.  67 
128 
125 

379 

a 

364 

« 

"12^648 

"   4J45 

'23^946 

899 

« 

1905 

65,967 

36,756 

102,723 

15,477 

2,263 

22, 190 

39 

930 

142 

653 

" 

1906 

88,174 

43,094 

131,268 

33,013 

2,108 

17,675 

52 

796 

184 

064 

Nine  months  ended  1 

klar.  31,    1907 

.59,272 

30,736 

90,008 

20,479 

1,309 

10,369 

32 

157 

122 

165 

Fiscal  year  ended  Me 

irch31,    1908 

126,783 

77,374 

204,1.57 

31,411 

2,674 

19,067 

53 

152 

257 

309 

" 

1909 

55,463 

31,613 

87,076 

33,474 

2,894 

17,926 

54 

294 

141 

370 

« 

1910 

63,757 

41,239 

104,996 

65,190 

3,662 

22,196 

91 

048 

196 

044 

« 

1911 

126,170 

63,463 

189,633 

77,353 

5,007 

22,524 

104 

884 

294 

517 

^' 

1912 

141,504 

79,023 

220,527 

91,840 

6,236 

16,250 

114 

326 

334 

853 

" 

1913 

152,373 

111,050 

263,423 

92,061 

7,398 

19,959 

119 

418 

382 

841 

il 

1914 

144,513 

132,835 

277,348 

74,745 

6,374 

8,773 

89 

892 

367 

240 

u 

1915 

44,117 

40,893 

85,010 

34,745 

3,541 

3,482 

41 

768 

126 

778 

" 

1916 

9,032 

2.568 

11,600 

21,370 

2,796 

1,687 

25 

853 

37 

453 

l( 

1917 

9,980 

4,005 

13,985 

43,261 

3,324 

4,558 

51 

143 

65 

128 

u 

1918 

4,879 

2,881 

7,760 

47,818 

3,444 

6,923 

58 

185 

65 

945 

<( 

1919 

10,701 

6.286 

16,987 

28,280 

1,725 

1,950 

31 

9.55 

48 

942 

« 

1920 

00,659 

7,021 

67,680 

36,628 

2,2.50 

1,850 

40 

728 

108 

408 

" 

1921 

75,783 

24,635 

100,418 

33,891 

2,768 

1,651 

38 

310 

138 

728 

« 

1922 

39,606 

21,048 

60,654 

18,782 

1,825 

1,063 

21 

670 

82 

324 

" 

1923 

36,360 

14,520 

50,880 

14,095 

1,641 

830 

16 

566 

67 

446 

« 

1924 

78,740 

49,299 

128,039 

14,928 

1,478 

805 

17 

211 

145 

250 

" 

1925 

54,943 

40,601 

95,544 

13,171 

1,794 

853 

15 

818 

111 

362 

<I 

1926 

37,569 

39,717 

77,286 

15,442 

2,251 

1,085 

18 

778 

96 

064 

" 

1927 

50,378 

72,586 

122,964 

17,820 

2,239 

966 

21 

025 

143 

989 

« 

1928 

51,552 

75,041 

126,593 

21,260 

2,696 

1,051 

25 

007 

151 

600 

« 

1929 

59,497 

77,666 

137,163 

26,539 

3,061 

960 

30 

560 

167 

723 

" 

1930 

64,962 

67.599 

132.. 561 

26,751 

3,121 

855 

30 

727 

163 

288 

" 

1931 

28,144 

35,799 

63,943 

20,723 

2,938 

619 

24 

280 

88 

223 

" 

1932 

7,332 

4,123 

11,455 

12,277 

1,815 

205 

14 

297 

25 

752 

« 

1933 

3,283 

3,303 

6,586 

11,172 

1,806 

218 

13 

196 

19 

782 

" 

1934 

2,454 

3,709 

6,163 

6,545 

1,032 

163 

7 

740 

13 

903 

K 

1935 

2,408 

3,768 

6,176 

5,104 

769 

87 

5 

960 

12 

136 

« 

1936 

2,264 

3,718 

5,982 

4,. 322 

709 

90 

5 

121 

11 

103 

" 

1937 

2,521 

4,389 

6,910 

4,301 

742 

70 

5 

113 

12 

023 

« 

1938 

3,351 

6,651 

10,002 

4,727 

8.52 

64 

5 

643 

15 

645 

« 

"                19,39 

3,831 

7,634 

11,465 

4,685 

917 

61 

5 

663 

17 

128 

« 

1940 

3,962 

6,495 

10,457 

4,383 

1 .  234 

131 

5 

748 

16 

205 

« 

1941 

3,428 

625 

4,053 

5.295 

2,0ti4 

84 

7 

443 

11 

496 

K 

1942 

2,353 

201 

2,554 

5.075 

1,180 

56 

6 

311 

8 

865 

« 

1943 

2,524 

94 

2,618 

3.457 

1..344 

26 

4 

827 

7 

445 

" 

1944 

4,519 

80 

4,599 

3.302 

1,101 

38 

4 

441 

9 

040 

<( 

1945 

10,564 

118 

10,682 

3,687 

907 

30 

4 

624 

15 

306 

" 

1946 

21,463 

2,164 

23,627 

6,051 

1 , 3.54 

49 

7 

454 

31 

081 

«• 

1947 

54,036 

1,544 

55,. 580 

9,546 

1,771 

93 

11 

410 

66 

990 

« 

1948 

47,009 

23,151 

70,160 

8,027 

820 

187 

9 

034 

79 

194 

« 

1949 

42,830 

75,467 

118,297 

6,519 

510 

277 

7 

306 

125 

603 
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* 

Fiscal  Years 

1900-1 

1901-2 

1902-3 

1903-4 

Î 904-5 

1905-6 

Nine 
Months 
Ended 
March 
31, 1907 

1907-8 

1908-9 

1909-10 

Totals 

English 

9,331 

933 

1,476 

70 

12,783 

1,311 

2,853 

312 

32,087 

2,236 

7,046 

423 

36,003 

3,128 

10,552 

691 

48,847 

3,998 

11,744 

770 

65, 135 

5,018 

15,846 

797 

41,156 

3,404 

10,729 

502 

90,380 
6,547 

22,223 
1,032 

37,019 

3,609 

11,810 

463 

40,416 
3,940 
14,706 

728 

413,157 

Irish 

34, 124 

108,985 

Welsh    

5,788 

Totals 

11,810 

17,259 

41,792 

50, 374 

65,359 

86, 796 

55,791 

120, 182 

52,901 

59,790 

562,054 

21 
58 
81 
58 
11,137 
2 
14 

35 

48 

78 

204 

10,089 

1 
2 

46 

19 

82 

322 

10,170 

2 

71 

18 

204 

389 

387 

IS 

1,103 

2,754 

1,796 

254 

7,127 

7,959 

1,922 

23 

31 

208 

185 

4,045 

5 

179 

92 

76 

50 

563 

180 

21,376 

1 

2,529 

1,884 

53 
4 

79 

171 

10,798 

4 

56 

1,887 

97 

14 

75 

203 

9,757 

557 

2,156 

351 

Arabian 

Armenian 

Australian 

Austro-Hungarian 

98 

62 

3 

■5,692 

70 
112 
11 

8,557 

46 

113 

46 

13,095 

438 

1,453 

1,383 

104,716 

15 

1 

2 

12 

35 

7 

3,416 

7 

6,046 

24 

281 

45 

2 

1,323 

2,539 

2,759 

98 

7,715 

3,473 

354 

240 

Dutch..   

25 

223 

169 

394 
2,124 
10 
1,049 
1,964 
1,903 

545 
6,584 
5,114 
2,042 

1,212 
2,623 

8 
1,212 
3,885 
2,377 
1,053 
7,712 
11,212 
7,601 

495 
6 
2 

669 
2,658 
1,340 

192 
1,636 
4,228 

495 

741 

10 

2 

1,457 

2,637 

1,533 

452 
3,182 
7,118 

271 

3,964 
5,195 

1 

682 

492 

984 

81 

2,765 

4,710 

6 

3 
1,292 

654 
1,048 

161 
1,015 
3,828 

1 
1,734 
1,240 
1 ,  887 
193 
2,066 
3,371 

3 

845 
2,392 
2,985 

191 
3,727 
4,445 

50 

Finnish 

French  and  Belgian 

German 

Greek 

11,366 
21,215 
18,612 
3,220 

Hebrew 

Italian 

43,529 
55,458 

12,691 

Malay 

5 

5 

Maltese 

2 

38 

2 

52 

11 

101 

Negro 

5 

190 

57 

8 

745 

1 

270 

1,887 

4,118 

7 

10 
150 
630 
30 

109 

77 

42 

340 

89 

7 

725 

6 

396 

3,152 

3,859 

19 

12 

172 

.336 

357 

123 
194 

108 

1,029 

30 

31 

1,033 

2 

431 

1,927 

2,296 

4 

29 
112 
277 
232 

89 
90 

136 

3,374 

70 

1,593 

2 

949 

6,281 

4,073 

48 

61 

195 

732 

489 

133 

278 

73 

2,108 

65 

1 

376 

2 

278 

3,547 

2,082 

31 

32 

129 

189 

236 

94 
159 

3,372 

82 

5 

1,407 

2 

293 

4,564 

3,782 

76 

42 

211 

195 

517 

186 
203 

371 

335 

2 

40 

274 

519 

23 

5 

669 

1 1 , 267 

418 

1 
230 

105 

Polish 

162 

7,214 

Portuguese 

15 

152 

1,044 

1,750 

23 

14 

30 

464 

37 

68 

551 
2,467 
2,451 

i 

17 

1,066 

17 

73 

438 

5,505 

5,448 

2 

7 

73 
847 
43 

23 

619 

1,955 

4,203 

10 

5 

128 

369 

29 

58 
55 

4,377 

32  329 

Scandinavian 

34,062 

220 

Spanish    

213 

1,217 

5,105 

Turkish 

1,987 

U.S.A.  citizens,  via  ocean 

933 

1,079 

Total,  Continental,  etc 

From  the  United  States. . . 

19,352 
17,987 

23,732 
26,388 

37,099 
49,473 

34,786 
40, 739 

37,364 
39,930 

44,472 
52, 796 

34,217 
32,157 

83,975 
53, 152 

34, 175 
54,294 

45,206 
91,048 

394,378 
457,964 

Total  immigration 

49,149 

67,379 

128,364 

125,899 

142,653 

184,064 

122,165 

257,309 

141,370 

196,044 

1,414,396 
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Table  3 
Immigration  to  Canada  for  the  Period  April  1,  1910,  to  March  31,  1920 


Fiscal  Years 

Totals 

1910-11 

1911-12 

1912-13 

1913-14 

1914-15 

1915-16 

1916-17 

1917-18 

1918-19 

1919-20 

84,707 
6,877 

29, 924 
1,505 

95, 107 
8.327 

32,988 
1,699 

108,082 

9,706 

30, 735 

2,019 

102, 122 

9,585 

29, 128 

1,787 

30,807 

3,525 

8,346 

598 

5,857 
818 

1,887 
102 

5,174 

958 

2,062 

88 

2,477 
174 
473 
54 

7,954 
336 

1,518 
106 

45, 173 

2,751 

10,997 

682 

487,460 

43,057 

148,058 

Welsh 

8,640 

Totals 

123,013 

138,121 

150,542 

142,622 

43,276 

8,664 

8,282 

3,178 

9,914 

59,603 

687,215 

86 

144 

22 

56 

3 

16 

2 

139 

106 

28,323 

2,651 

5 

1,727 

5,512 

10 

4 

1,506 

88 

5 

3,183 

2,683 

5,537 

1,102 

11,252 

24, 722 

856 

17 

402 

9 

13 

266 

496 

24 

19 

9,793 

58 

1,504 

24,485 

871 

292 

1,647 

2,435 

193 

1,138 

269 

278 

187 

121 

719 

2 

23 

4 

11 

1 

' 

23 

370 

7 

3 

2 

10 

31 

5 

36 

51 

7,150 

1,149 

"4,048 

1,258 

1 

2 
10 

88 

8 

1,532 

9 

20 

266 

16,285 

1,563 

13 

1.068 

5,278 

60 

184 

21,651 

1,601 

100 

106 

21,875 

1,826 

32 

15 

172 

2 

1 

88 

1 

3 

18 

1 

126 

2 
34 

ig 

35 

2 
48 

370 

920 

95,310 

10,687 

20 

3,295 
0,247 

4,616 
7,445 

1 

544 

2 

14,756 

393 
3 

769 

1 

4,333 

31,867 

18 

41 

931 

5 

3 

2,132 

2,041 

2,533 

777 

5,146 

8,359 

437 

24 

1,077 

3 

"i,'è46 

2,094 
4,664 

693 
5,322 
7,590 

765 

108 

1,.524 

5 

7 

2,391 

2,755 

4,953 

1,390 

7,387 

16,601 

724 

177 

Dutch 

605 

186 

1 

151 

94 

59 

i54 

6,287 

102 

15 

459 

1,206 

2,472 

1,147 

3,107 

6,228 

592 

132 

19 

139 

180 
27 

145 
65 

388 

401 

249 

199 
9 
258 
136 
758 
648 

ii.3 

114 

1 

45 
32 
189 
883 

2 

222 
1 
4 

22 

49 

1,178 

44 

1,584 

12 

39 

116 

1,165 

711 

10,358 

13,078 

20.209 

5,600 

32,585 

66,049 

7,195 

149 

128 

9 

30 

211 

1,036 

39 

20 

9,945 

9 

1,116 

18,623 

798 
231 

1,832 
2,477 
366 
296 
246 
232 
770 

121 
495 

4 

109 

144 

1 

2 
3 

405 

1,213 

3 

25 

9 

202 

338 

21 

7 

1,976 

8 

361 

5,201 

326 
145 
788 
916 
220 
756 
209 
79 
33 

41 

389 

18 

34 

255 
18 
3 

8 

4 

40 

167 

15 

232 

177 

6 

11 

42 

3 

15 
47 

1 

1 

98 

1,243 

12 

12 

1 

4 

25 

145 

9 

303 

332 

1 

76 

30 

9 

5 

20 
315 

59 

i2 

2,229 

116 

19 

2,177 

13 

511 

6,621 

535 
250 
2,169 
3.213 
50 
197 
270 
124 
469 

203 
455 

138 

2,598 

61 

19 

5,060 

6 

793 

9,805 

628 
205 
1,692 
2,394 
209 
191 
230 
144 
632 

143 
393 

35 

1,199 
13 
2 

i 

22 
512 

15 
2 
4 

61 

443 

31 

7é 

3 
21 
51 

233 
11 

179 

241 
12 
15 

100 

18 

1 

55 
66 
20 

1,079 

10,  .349 

350 

Persian 

91 

Polish 

29,051 

Portuguese 

99 
4,314 

Rttssian 

Scandinavian — 

42 

74 

3 

235 

156 

28 

12 
2 

42 

44 

12 

91 

101 

1 
12 
11 

64,935 
3,821 

1,173 

Norwegian 

Swedish      

9, 168 
12,442 

Serbian 

Spanish 

1,058 
2,719 

Swiss 

1,419 

Syrian 

Turkish 

889 
2,097 

U.S.A.  citizens,   via  ocean 

28 
307 

21 
223 

768 

3,409 

Others 

41 

Total,  Continental,  etc 

From  the  United  States. . . 

66, 620 
104,884 

82,406 
114,326 

112,881 
119,418 

134,726 
89,892 

41,734 

41,768 

2,936 
25,853 

5,703 
51,143 

4,582 
58, 185 

7,073 
31,955 

8,077 
40,728 

466,738 
678, 152 

294,517 

334,853 

382,841 

367,240 

126,778 

37,453 

65, 128 

65,945 

48,942 

108,408 

1,832,105 
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Table  4 
Immigration  to  Canada  for  the  Period  April  1,  1920,  to  March  31,  1925 


Fiscal  Years 

Totals 

1920-21 

1921-22 

1922-23 

1923-24 

1924-25 

Englisli              

47,687 

6,384 

19,24,8 

943 

23,225 

3,572 

11,596 

627 

19,188 

3,668 

11,071 

581 

37, 030 
9,719 

25,057 
1,113 

26,466 
9,379 

16,174 
1,159 

153,. 596 

32, 722 

83, 146 

Welsh             

4,423 

Totals    

74,262 

39,020 

34,508 

72,919 

63, 178 

273,887 

63 

6 

8 

4 

85 

90 

26 

1,645 

8 

32 
6 
5 

41 

1 

2 

4 

59 

67 

23 

316 

7 

60 

7 

87 
2 

283 

22 

15 

8 

70 
76 
14 
503 
2 

486 

112 

82 

1,662 

4 

304 

162 

75 

1,300 

4 

69 
3 

1,004 

507 

220 

5,426 

25 

1 

4 

27 

i9 

267 

386 

Cliilean         

3 

2,435 

1,746 

711 

674 

1 

2,757 

1,149 

40 

3 

51 

7,640 

370 

1,769 

292 

4,255 

364 

6,379 

24 

448 

1 ,  306 

11 

6 

236 

85 

148 

1 

42 

5,346 

50 

5 

4,211 

5,566 

1 

308 

595 

10 

9 

152 

183 

13 

2 

ioi 

119 
21 

2,084 

1,637 

46 

3 

49 

4,261 

326 

2.215 

237 

4,459 

1,052 

2,349 

8 

501 

1,620 

20 

2 

125 

35 

26 

5.402 

Dutch 

3,683 

East  Indian         

130 

17 

12 

1,171 

281 

216 

177 

2,793 

23 

2,074 

30 

369 

136 

1 

112 

1,401 

861 

137 

357 

2,763 

23 

3,880 

18 

532 

89 

274 
332 

178 

209 

8,404 

48 

2,413 

13 

471 

180 

14,747 

French 

2,170 

German 

4,515 

1,272 

22.674 

1,510 

17,095 

Jamaican  

93 

2,321 

Jugo-slavian  

3,331 

32 

8 

19 

5 

34 

106 

3 

57 

486 

16 

140 

1 

144 

1,042 

40 

1 

4,061 

4 

969 

1,077 

511 
50 
429 
715 
202 
235 
443 
8 
491 
110 

144 

Maltese 

405 

2 

Negro  . .           

42 

367 

25 

9 

2,707 

42 

1,552 

33 

1 

2,921 

2 

427 

222 

382 
21 

507 

948 
15 

152 
91 
3 
36 
32 
1 
44 

39 

1,288 

107 

18 

2,734 

3 

2,056 

5,411 

1,830 

49 

2.550 

2,138 

3 

680 

210 

29 

26 

96 

309 

0,.595 

255 

Persian 

34 

16,634 

9 

759 
321 

541 

31 

480 

442 

6 

187 

123 

3 

89 
67 

1,431 
3,058 

1,355 

27 

2,424 

3,536 

39 

1,585 

286 

27 

832 

134 

6 

37 

5,642 

10, 089 

Scandinavian^ 

4,619 

Icelandic 

178 

6,390 

Swedish 

7,779 

Spanish 

265 

Swiss 

2,839 

Syrian 

1,153 

Turkish 

70 

1,474 

439 

Weat  Indian 

110 

24 

37 

252 

Total,  Continental,  etc 

26,156 
38,310 

21,634 
21,670 

16,372 
16,566 

55, 120 
17,211 

42,366 
15,818 

161,648 

From  the  United  States 

109,575 

Total  immigration 

138,728 

82,324 

67,446 

145,250 

111,362 

545,110 
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Department  of  Mines  and  Resources 

Table 
Statement   of   Immigration    to   Canada,   by   Origins,   From   Overseas   and 


1925-26 

1926-27 

1927-28 

1928-29 

Racial  Origin 

From 
Over- 
seas 

From 
U.S.A. 

Totals 

From 
Over- 
seas 

From 
U.S.A. 

Totals 

From 
Over- 
seas 

From 
U.S.A. 

Totals 

From 
Over- 
seas 

From 
U.S.A. 

Totals 

English 

19,689 
5,993 

10,295 
1,053 

5,923 

2,125 

2,139 

210 

25,612 
8,118 

12,434 
1,263 

24,890 
9,187 

14,296 
1,411 

6,045 

2,366 

2,432 

226 

30,935 
11,553 

16,728 
1,637 

25,991 
8, 756 
14,341 

1,784 

7,291 

2,966 

2,856 

289 

33,282 
11,722 
17,197 
2,073 

30,355 
9,199 

16,137 
3,189 

9,181 

3,767 

3,453 

300 

39,536 
12, 966 

Scottish 

19,590 

Welsh  

3,489 

Totals    

37,030 

10,397 

47,427 

49, 784 

11,069 

60, 853 

50, 872 

13,402 

64,274 

58,880 

16,701 

75,581 

Belgian 

Danish 

Dutch 

1,063 
1,112 
1,180 
1,617 

498 

7,356 

53 

1,072 

1,335 

320 

78 
299 
541 

63 
1,821 
2,318 

22 
800 
620 

98 

1,141 
1,411 
1,721 
1,680 
2.319 
9,674 
75 
1,872 
1,955 
418 

2,080 
2,030 
1,674 
5,180 

548 

12,540 

30 

3,. 384 

2,628 

568 

69 

225 

568 

88 

2,499 

2,681 

32 

1.255 

693 

101 

2,149 
2,255 
2,242 
5.268 
3,047 
15,221 
62 
4,639 
3,321 
669 

2,171 
3,835 
1 ,  92S 
4,765 

868 

12,032 

28 

4,327 

3,134 

614 

78 

284 

537 

112 

3, 1.38 

3,190 

18 

1,330 

757 

1.34 

2,249 
4,119 
2,465 
4,877 
4,006 
15,222 
46 
5,657 
3,891 
748 

1,222 
3,311 
1,599 
3,651 

745 

12, 806 

24 

2,434 

3,297 

490 

79 

351 

741 

100 

3,934 

3,803 

23 

1,419 

874 

156 

1,301 
3,662 
2,340 

Finnish 

French 

3,751 
4,679 
16,609 

Icelandic 

Norwegian 

Swedish 

Swiss 

47 

3,853 

4,171 

646 

Totals 

15, 606 

6,660 

22, 266 

30, 662 

8,211 

38,873 

33, 702 

9,578 

43,280 

29,579 

11,480 

41,059 

14 
10 
85 
75 
S 
47 

i7 

79 
63 
4 

14 
10 
102 
154 
71 
51 

17 
4 

65 
401 

22 
126 

13 

129 
85 
2 

17 
4 

78 
530 
107 
128 

30 

6 

44 

606 

7 

249 

3 

902 

714 

3 
1 
9 
153 
67 
2 

5 

13 

33 

7 

53 

759 

74 

251 

3 

907 

727 

28 

1 

17 

409 

8 

282 

1 

990 

846 

1 

52 

92 

736 

3,301 

7 
1 

10 

100 

86 

2 

24 

5 

1 

70 

547 

35 

2 

27 

Austrian 

509 
94 

Bulgarian    

284 

1 

1,006 

805 

1 

62 

28 

217 

3,587 

2 
33 

1 

2 

41 

427 

1,008 
838 
1 
63 
30 
258 
4,014 

1,085 
721 

2 

7 

1,087 

728 

1,014 

Czech 

Dalmatian 

851 
1 

East  Indian 

Esthonian 

Greek 

60 

92 

340 

4,471 

3 

3,301 

475 

2,084 

1 

60 

842 

4,863 

33 

1 

5 

36 

51 

6 

6,505 

14 

292 

1.127 

9,995 

885 

4,274 

29 

6 

218 

8 

2 

45 

392 

"165 

i8 

4 

6 

77 
1 
2 

'"241 
13 

199 

4 

38 
169 
66 

8 

10 
20 

2 
23 

2 

62 

92 

385 

4,863 

3 

3,466 

475 

2,102 

1 

64 

848 

4,940 

34 

3 

5 

36 

292 

13 

6 

6,704 

18 

330 

1,296 

10,061 

893 

4,284 

49 

8 

241 

10 

56 

110 

583 

4,296 

4 

3,593 

478 

1,450 

2 

72 
470 

190 

19 

56 

112 

655 

4,766 

4 

3,783 

478 

1,469 

53 

92 
806 

3,848 

Italian 

1,638 

421 

1,604 

138 
23 

1,776 

421 

1,627 

792 

445 

2,824 

272 

1 

32 

i.oèi 

446 

Jugo-Slavian 

Korean 

2,856 

Lettish 

Lithuanian 

Magyar 

24 

165 

4,112 

21 

3 
23 
75 

4 

27 

188 

4,187 

21 

4 

77 
1,037 
5,318 

39 

8 

15 

103 

1 
1 

85 
1,052 
5,421 

40 
1 

74 
1,608 
6,242 

18 

3 

Î8 

106 

1 

77 
1,626 
6,348 

19 

Mexican 

Moravian 

Negro 

North  American  Indian 

Persian 

Polish 

Portuguese 

Roumanian 

Russian 

6 
53 

il 

2,535 

3 

265 

925 

4,259 

454 

2,046 

12 

"269 

7 

190 
3 
26 
167 
58 
4 

23 
17 

6 

322 

7 

11 

2,725 

6 

291 

1,092 

4,317 

458 

2,069 

29 

33 

88 

4 

6,733 

237 

948 

10,128 

411 

3,714 

28 

2 
237 

28 

"254 
4 
38 
184 
61 
15 
20 
17 

35 
325 

28 

4 

6,987 

11 

275 

1,132 

10, 189 

426 

3,734 

45 

4 
96 

1 

8,269 

12 

284 

908 

15,571 

390 

4,303 

18 

3 

75 

3 

1 
280 
23 

246 
10 
48 

285 
39 
20 
40 
49 
4 
44 
4 

5 

376 

23 

5 

8,51? 

22 

333 

1,190 

Ruthenian 

15,610 
413 

Slovak 

4,347 

Spanish 

Spanish  American 

61 

7 

Syrian 

Turkish 

134 
17 

22 

156 
17 

82 
4 

31 
2 

113 
6 

119 

7 

Totals 

24,650 

1,721 

26,371 

42,518 

1,745 

44,263 

42,019 

2,027 

44,046 

48, 704 

2,379 

51,083 

Grand  totals 

77,286 

18,778 

96,064 

122,964 

21,025 

143,989 

126,593 

25,007 

151,600 

137, 163 

30,560 

167, 723 
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from  the  United  States,  for  the  period  April  1,  1925,  to  March  31,  1935 


1929-30 

1930-31 

1931-32 

1932-33 

1933-34 

1934-35 

From 
Over- 
seas 

From 
U.S.A. 

Totals 

From 
Over- 
seas 

P'rom 
U.S.A. 

Totals 

From 
Over- 
seas 

From 
U.S.A. 

Totals 

From 
Over- 
seas 

From 
U.S.A. 

Totals 

From 
Over- 
seas 

From 
U.S.A. 

Totals 

From 
Over- 
seas 

From 

U.S.A. 

Totals 

32.278 
10,159 
18,640 
3,005 

9,379 

3,762 

3,638 

332 

41,657 
13,921 
22, 278 
3,337 

14,662 

4,233 

7,872 

817 

7,498 

2,904 

2,917 

231 

22, 160 
7, 137 

10, 780 
1,048 

4,275 
791 

1,843 
179 

4,525 

1,716 

1,732 

147 

8,800 

2,. 507 

3,575 

326 

1,940 

323 

764 

70 

4, 1.53 

1,512 

1,747 

92 

6,093 

1,835 

2,511 

162 

1,375 

283 

547 

55 

2, 623 

905 

1,0.38 

77 

3,998 

1,188 

1,585 

132 

1,3.80 

291 

472 

55 

2,0.53 
727 
734 
55 

3,433 

1,018 

1,206 

110 

64,082 

17,111 

81,193 

27,584 

13,550 

41,134 

7,088 

8,120 

15,208 

3,097 

7,504 

10, 601 

2,260 

4,643 

6,903 

2,198 

3,569 

5,767 

696 
2,685 
1,755 
4, 565 

697 

14,281 

6 

2,256 

2,918 

473 

92 

319 

703 

S2 

4,419 

3,733 

28 

1,149 

736 

117 

788 
3,004 
2,4,58 
4,647 
5,116 
18,014 
34 
3,405 
3,654 

590 

255 
820 
344 

2,297 
347 

7,724 
25 
740 
730 
211 

105 

184 

444 

57 

4,391 

2, 673 

17 

645 

366 

S3 

360 
1,004 

788 
2,3.54 
4, 738 
10,307 
42 
1 ,  385 
1,096 

294 

47 
53 
33 
92 

87 
727 

"70 
79 
24 

31 

87 

236 

38 

2,  734 

1,532 

10 

171 

195 

28 

78 

140 

269 

130 

2,821 

2,259 

10 

241 

274 

52 

37 
55 
33 
30 

88 
518 
1 
44 
17 
17 

42 

53 

226 

29 

2,702 

1,1,80 

6 

218 

165 

41 

79 

108 

259 

59 

2,790 

1 ,  698 

7 

262 

182 

58 

41 
43 
27 
.51 
74 
401 

31 
19 
19 

23 

47 
137 

16 

1,1.30 

755 

10 
108 

no 

30 

64 

90 
164 

67 
1,204 
1,156 

10 
139 
129 

49 

61 
21 
44 
59 
86 
301 
1 
37 
10 
22 

IS 

28 

104 

21 

809 

656 

12 

93 

S3 

21 

79 
49 

148 
80 

895 

957 
13 

130 
93 
43 

30,332 

11,378 

41,710 

13,493 

8,965 

22,458 

1,212 

5,062 

6,274 

840 

4,662 

5,502 

706 

2,366 

3,072 

642 

1,845 

2,487 

26 

1 
2 
16 
75 
81 
10 

27 
9 

30 
512 
101 
306 

25 
2 

21 
116 

11 
295 

1 

1 

68 
57 

26 
2 

22 
184 

68 
295 

5 

5 

1 

1 

3 

1 
1 

4 

3 

7 

2 

1 

4 

2 
5 

1 

14 
437 

20 
296 

4 

1 

5 

7 

3 

10 

5 

"15 

21 
3 

21 

IS 

3 

1 
96 
65 

16 
5 

4 

7 

23 

8 

1 

100 

72 

"12 

2 

108 

52 

10 

6 

7 

10 
14 
2 
114 
59 

5 

9 

9 
5 

771 

434 

7 

58 

117 

634 

3,544 

11 
14 

2 

48 
620 

782 

448 

7 

58 

119 

682 

4, 164 

482 
225 

2 

8 

484 
233 

106 
69 

5 
9 

111 

78 

155 

77 

4 

155 
81 

80 
63 

388 
2,908 

2 

48 
513 

80 

65 

436 

3,421 

47 

6 

20 

202 

i 

43 
447 

47 

7 

63 

649 

62 

"37 
346 

1 

1 
32 
426 

63 
1 

69 

772 

33 

2 

34 

599 

2 

26 
344 

33 
4 

60 
943 

33 

2 

35 

335 

17 

289 



33 

2 

52 

624 

1,277 
194 
921 

236 
""35 

1,513 
194 
956 

1,007 
204 
364 

228 

1 

27 

1,235 
205 
391 

414 
195 
57 

166 

9 

580 
195 
66 

255 
115 
56 

142 
11 

397 
115 
67 

267 
104 
63 

109 
1 
3 

376 
105 
66 

325 
93 
120 

56 

2 

381 
93 
122 

70 

964 

5,688 

40 

8 
22 
99 

1 

78 

986 

5,787 

41 

28 

466 

2,401 

13 

1 

11 
71 

6 

29 

477 

2,472 

19 

4 

45 

397 

5 

2 
5 

41 

1 

6 

50 

438 

5 

1 

""57 

364 

2 

4 

6 

20 

4 

4 

63 

384 

6 

4 

37 

509 

2 

18 

4 

39 
527 

37 
362 

5 

20 

42 

382 

2 

■251 
22 

"227 

11 

62 

173 

41 

29 

46 

37 

4 

51 

1 

2 

23 

446 

22 

1 

6,837 

24 

445 

038 

11,332 

404 

"2,925 

63 

4 

112 

7 

3 

2 
120 

2 

3,997 

5 

179 

879 

6,413 

140 

1,957 

S 

1 

54 

7 

' ' ' 158 
8 

"226 
10 
44 
97 

78 
18 
32 
26 

1 
22 

3 

2 

278 

8 

2 

4,223 

15 

223 

976 

6,491 

158 

1,989 

34 

2 

76 
7 

23 
195 

"15 

1 
83 
34 

1 
98 
34 

3 
9 

i 

360 

1 

26 

62 

414 

26 

252 

7 

"19 

"60 
20 

99 
6 
11 
35 
47 
18 
S 
16 
1 
26 

3 

69 
20 

1 
4.59 

37 

97 
461 

44 
260 

23 
1 

45 

19 

57 

S 

76 

8 

5 

16 
6 

21 
6 

1 

6,610 

13 

383 

765 

11,291 

375 

2,879 

26 

554 

2 

22 

74 

502 

31 

337 

9 

2 

15 

1 

103 
2 
15 
32 
38 
16 
9 
11 

"ie 

1 

657 
4 

37 

106 

540 

47 

346 

20 

2 

31 

2 

374 
2 

27 
61 

421 
37 

39,5 

4 
14 
2 

50 
4 

16 
S 

10 
6 
6 

26 

424 

6 

34 

77 

429 

47 

401 

13 

4 

40 

2 

406 

2 

52 

60 

586 

26 

595 

40 
3 
5 

25 

15 
3 

12 
7 

446 
5 

57 

85 
601 

29 
607 

14 

61 

6 

13 

7 

1 

20 
1 

38, 147 

2,238 

40,385 

22, 866 

1,765 

24,631 

3,155 

1,115 

4,270 

2,649 

1,030 

3,679 

3,197 

731 

3,928 

3,336 

546 

3,882 

132,561 

30,727 

163,288 

63,943 

24,280 

88,223 

11,455 

14,297 

25,752 

6,586 

13, 196 

19, 782 

6,163 

7,740 

13,903 

6,176 

5,960 

12, 136 

42516— 16è 
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Table 

Immigration  to  Canada,  by  Origins,  from  Overseas  and  from  the 


1935-36 

1936-37 

1937-38 

1938-39 

1939-40 

Racial  Origin 

From 
Over- 
Seas 

From 
U.S.A. 

Totals 

From 
Over- 
Seas 

From 
U.S.A. 

Totals 

From 
Over- 
seas 

From 
U.S.A. 

Totals 

From 
Over- 
seas 

From 
U.S.A. 

Totals 

From 
Over- 
seas 

From 

U.S.A. 

Totals 

English 

1,286 
249 
484 
30 

1,744 

626 
677 
56 

3,030 

875 

1,161 

86 

1,445 
262 
519 

38 

1,738 
017 
639 
69 

3,183 
879 

1,158 
107 

1,949 
364 
604 
55 

1,870 
686 
737 

48 

3,819 

1,050 

1,341 

103 

2,247 

387 

665 

74 

1,824 
726 
707 
60 

4,071 

1,113 

1,372 

134 

2,489 
375 
643 
59 

1,878 
710 
702 
75 

4,367 

Irish 

1,085 

Scottish 

1,345 

Welsh 

134 

Totals 

2,049 

3,103 

5,152 

2,264 

3,063 

5.327 

2,972 

3,341 

6,313 

3,373 

3,317 

6,690 

3,566 

3,365 

6.931 

72 
21 

HI 
43 
95 

209 

6 

31 

26 

32 

9 

33 

97 

24 

724 

471 

6 

94 

89 

18 

81 

54 
208 

67 
819 
680 

12 
125 
115 

50 

93 
22 
90 
49 
135 
367 

'■25 
16 
49 

13 

44 

102 

16 

711 

529 

2 

74 

73 

16 

106 
66 

192 
65 

846 

896 
2 
99 
89 
65 

123 

40 

119 

79 

134 

523 

3 

27 
47 
87 

22 

43 

113 

14 

774 

571 

5 

91 

95 

18 

145 

83 
232 
93 
908 
1,094 
8 
118 
142 
105 

187 
49 

237 
58 

138 

586 

""21 
15 
75 

15 

34 

139 

14 

860 
507 
8 
84 
90 
22 

202 
83 

370 
72 

998 

1,093 

S 

105 

105 
97 

100 
71 

264 
57 

152 
1,021 

"40 
13 
49 

23 

39 

147 

20 

794 

510 

4 

89 
80 
32 

123 

110 

Dutch 

411 

77 

French 

946 

German 

1  531 

4 

129 

Swedish 

93 

Swiss 

81 

Totals 

646 

1,565 

2,211 

846 

1,580 

2,426 

1,182 

1,746 

2,928 

1,366 

1,773 

3,139 

1,767 

1,738 

3,505 

1 

2 

1 
6 
2 

1 

2 
5 

24 

4 

4 

8 
4 
4 
5 

28 

1 

3 

6 
2 

9 
4 
7 
11 
30 

10 
4 
5 
2 

29 

2 

1 
10 

10 
6 
6 
12 
29 

4 

4 

Armenian 

4 

1 
22 

3 

1 

18 

1 

240 

134 

1 

13 

5 

75 

391 

299 

103 

106 

42 

328 

4 

0 

1 
13 

1 

4 

"■■20 

228 
58 

3 

3 

10 

11 

1 

4 

14 
19 
1 
240 
138 
1 

13 

5 

95 

619 

357 

103 

109 

5 

52 

339 

5 

6 

2 

332 

15 

1 
9 

3 

341 

15 

Chinese 

157 
106 

i 

157 

107 

277 
188 

4 
3 

281 
191 

265 

169 

1 

14 

12 

127 

621 

365 

46 

250 

4 

39 
532 
1 
2 
S 
9 

3 
4 

"io 

269 

58 

3 

é 

22 
5 

■■■'24 
13 

268 

173 

1 

14 

12 

137 

890 

423 

46 

253 

4 

45 

554 

6 

2 

8 

9 

31 

13 

106 
290 

2 
3 

108 

Czech...   . 

293 

East  Indian 

20 
2 

53 
655 
341 

83 

106 

3 

22 
314 

1 

"19 

225 

49 

"3 

3 

22 

21 
2 

72 
880 
390 

83 

109 

3 

25 
336 

14 

2 

115 

317 

408 

139 

116 

11 

37 

622 

2 

Ï 

2 

3 
<) 

2 

015 

1 

77 

120 

1,356 

83 

1,249 

14 

3 

15 

1 

1 

11 

267 

69 

9 

6 

24 

"    "17 

11 

1 
4li 

2 
iT 
22 
13 

4 
13 

2 

8 

14 
3 

126 

584 

477 

139 

125 

11 

43 

646 

2 

1 

2 

3 

20 

11 

3 

001 

3 

88 

142 

1,369 

87 

1,262 

16 

3 

23 

1 

11 

3 

115 

1,321 

186 

36 

55 

3 

49 

329 

1 

10 
302 

04 

6 

2 
5 
37 

11 

4 

Greek 

125 

Hebrew 

1,623 

Italian 

250 

Japanese 

Jugo-Slavian 

Lettish 

36 

61 

5 

Lithuanian 

Magyar 

54 
366 

Maltese 

1 

1 

52 

1 

297 

1 

20 

134 

1,509 

17 

206 

■"■22 
4 

"  "si 

3 

S 
47 
16 

4 
22 
10 

1 
15 

52 

Negro.  .     . 

3 

20 

2 

23 

2 

5 

1 

432 

2 

65 

79 

855 

35 

520 

10 

17 

2 

"35 

2 

19 
15 
3 
7 
11 
1 
5 

22 

2 

1 

467 

2 

67 

98 

870 

38 

527 

21 

1 

24 

1 

29 

North  American 
Indian 

4 

1 

Polish 

362 

4 

33 

84 
418 

29 

432 

6 

42 
3 
4 

13 

8 
...... 

5 

404 
7 

37 

97 
426 

29 
443 

11 

580 

1 

102 

134 

1,837 

70 

1,450 

6 

08 
2 
2 

14 

19 
5 

19 
4 

054 

3 

104 

148 

1,850 

75 

1,469 

10 

348 

4 

Roumanian 

Russian 

28 
181 

1.525 

Serbian 

21 

Slovak 

228 

Spanish 

19 
1 

Syrian 

26 

10 

36 

19 
1 

18 

10 

28 

14 

29 

Turkish 

Totals 

3,287 

453 

3,740 

3,800 

470 

4,270 

5,848 

556 

6,404 

6,726 

573 

7,299 

5,124 

645 

5,769 

Grand  Totals... 

5,982 

5.121 

11.103 

6,910 

5,113 

12,023 

10,002 

5,643 

15,645 

11,465 

5,663 

17,128 

10,457 

5,748 

16,205 
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United  States,  for  the  Period  April   1,   1935,   to   March   31,   1945 


1940-41 

1941-42 

1942-43 

1943-44 

1944-45 

From 
Over- 
seas 

From 
U.S.A. 

Totals 

From 
Over- 
seas 

From 

U.S.A. 

TotaLs 

From 
Over- 
seas 

From 
U.S.A. 

Totals 

From 
Over- 
seas 

From 

U.S.A. 

Totals 

From 
Over- 
seas 

From 
U.S.A. 

Totals 

2,408 

235 

406 

55 

2,841 

953 

1,013 

91 

5,249 

1,188 

1,419 

146 

1,852 
122 
179 
29 

2,234 
926 

888 
88 

4,086 

1,048 

1,067 

117 

1,992 

170 

230 

26 

1,703 

592 

718 

62 

3,695 
762 

948 
88 

3,470 
352 
411 
45 

1,491 
610 
580 
43 

4,961 
962 
991 

88 

S,  178 
652 
989 
124 

i,.';74 

540 
549 

48 

9,752 

1,192 

1,538 

172 

3,104 

4,898 

8,002 

2,182 

4,136 

6,318 

2,418 

3,075 

5,493 

4,278 

2,724 

7,002 

9,943 

2,711 

12,654 

30 
22 
51 
2 
129 
39 

20 

63 
1R7 

30 

849 

359 

4 

79 
117 

42 

.50 

85 
238 

32 
978 
398 
4 
100 
123 

54 

10 

4 

11 

1 

104 

23 

U 

1 
15 

17 

42 

192 

IS 

632 

371 

5 

96 

72 

36 

27 
46 

203 
19 

736 

394 
5 

110 
73 
51 

3 

10 

69 

15 
1 
19 
6 
3 

11 

22 

1.36 

22 

580 

256 

4 

84 

53 

18 

11 
25 

146 
22 

649 

271 
5 

103 
59 
21 

6 
9 
8 

"149 

11 

1 

12 

3 

4 

9 

28 

123 

IS 

586 

302 

4 

51 

53 

10 

15 

37 

131 

15 

735 

313 

5 

63 

56 

14 

13 
12 
28 

2 
305 
55 

1 
13 

6 

9 

S 
36 
131 

in 

653 

312 

6 

55 

91 

13 

2t 

4g 

15» 

12 

958 

367 

7 

21 
6 
12 

68 
97 
32 

312 

1,750 

2,062 

183 

1,481 

1,664 

126 

1,186 

1,312 

203 

1,181 

1,384 

444 

1,315 

1,769 

1 

1 

2 

3 

12 

1 

5 
15 
2 

1 

4 

6 

5 
6 

2 
7 
2 

2 
7 
2 

1 
1 

2 
3 
2 

3 

3 
1 

11 

11 

4 
2 

7 
49 

b 
18 

13 
67 

17 

3 

10 

3 

27 

1 
6 

2 

2 

3 

S 

2 

8 

3 
4 

5 
12 

is 

! 

1 

27 

6 

20 

342 

85 
1 
fi 
fi 
S 

21 
4 

6 

1 

46 

626 

128 

45 

7 

7 

14 
56 
4 

3 

I 
3 
111 
1 
1 

4 

1 

27 

277 
66 

5 

2 
4 
29 

2 

3 

1 

30 

388 

67 

1 

5 

2 

4 

33 

1 

2 

1 
26 
284 
43 
44 

1 

1 
31 

1 

1 

i4 

239 
43 

I 
3 
2 
4 

27 
1 

1 

1 

15 
270 
43 
1 
3 
3 
5 
27 

i 

2 

1 
56 
3 

il 

182 
81 

2 

12 

238 

84 

2 
3 

93 
26 

IS 

237 
51 

2 

18 

330 

77 

1 

1 

6 

35 

1 

4 
3 
1 
I 

6 

5 

26 

6 
1 
9 

29 
I 
1 

i 

1 
3 
19 
1 
1 

10 

1 

24 

11 

2 

10 

43 

1 

1 

2 

30 

16 

2 
75 

16 

1 
5 

i 

3 
3 
4 

1 

8 
2 

1 

24 

16 
63 

S 

19 

30 
4 

21 
2 
1 

19 

1 
29 

16 

1 
70 

3 
11 
23 
30 

4 

22 
10 

3 
20 

45 

13 

31 
15 

44 
15 

5 


53 

6 

58 
6 

23 
2 

42 

21 

65 
2Ï 

25 
4 
6 
9 
3 
7 
5 

19 
2 
1 

100 

2 

4 

31 

19 

5 

23 

14 

2 

16 

125 
6 
10 
40 
22 
12 
28 
33 
4 
17 

5 
5 
2 
11 

2 

5 
2 
2 

102 
4 
5 
35 
19 
9 
20 
7 
4 
7 

107 
9 
7 
46 
19 
9 
22 
12 
6 
9 

5 
3 

6 

4 

2 
5 

1 

71 
2 
3 

22 

15 
5 

19 
5 
2 

13 

76 
5 
3 

28 

15 
5 

23 

7 
13 

1 

1 
2 

9 
14 

1 

12 

6 

76 
2 
4 

42 

17 
3 
7 
3 
4 

15 

11»- 

8. 

6. 

51 

31 

4 

T 

15 

10 

22 

637 

795 

1,432 

189 

694 

883 

74 

566 

640 

118 

536 

654 

295 

598 

893 

4,053 

7,443 

11,496 

2,554 

6,311 

8,865 

2,618 

4,827 

7,445 

4,599 

4,441 

9,040 

10,682 

4,624 

15,30« 
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Table 
Immigration    from,    Overseas    Showing    Country    of    Birth 


Country  of 
Birth 

Totals 

g 

*E 

S3 

< 

c 

< 
3 

c 
.S 
'S 

< 

c 
'5 
1 

1 
928 

c 
'S 

S 

e 

g 

'S 

0 

c 

'u, 

8 

1 

c 
2 

a 
u 

1 

c 
15 

O 

c 
.3 

a 
o 

O 

.Ë 

Q 

3 

Q 

c 
c 

1 

c 
§ 
1 

"c 

c 

E 

c 

1 

18 
2 

B 

a 
a 

97 

89 

417 

1,095 

1,046 

33 

75 

97 

12 

240 

2,267 

678 

1,507 

23,089 

2,397 

190 

59 
17 
295 
10 
5 
16 

1 
40 

15 
5 
54 

1 

6 

21 
12 

1 

5 

Africa  (Not  British) 

1 

3 

Austria 

19 

38 

241 

61 

Bermuda 

60 

1 

4 

16 

5 

62 

4 
5 

11 

13 

1 

China 

104 

5 

2 

1,010 

5 

1 

17 
1 
1 
5 
176 

2 

6 

Czecho-Slovakia 

232 

1 

3 
2,277 

8 

.... 

2 

1 

5 

45 
21,101 

1,434 

320 

18 
543 

1 
138 

1 
16 

61 
169 

1 
38 

England 

35 

S 

France 

1,052 

3,676 

659 

6,813 

1,817 

440 

1,636 

5,167 

15 

3,633 

3,258 

88 

4,13] 

744 

22 

3,058 

230 

332 

55 

28,972 

13 

1,775 

5,595 

34 

9,109 

175 

35 

204 

343 

37 

96 

265 

906 

323 

46 

214 

1 

21 

1 

5 

4 

27 
22 

254 

1 
2 

3 

6 

1 
1 

1 
6 

5 
14 

799 

8 

7 

Germany 

56 

523 

Greece 
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Totals 
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by  Racial  Origin,  for  the  Fiscal  Year  ended  March  31,  1949 
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783 
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Table 
Immigration  from  the  United  States  Showing  Country  of  Birth 
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by  Racial  Origin,  for  the  Fiscal  Year  ended  March  31,  1949 
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Table 

Origin,    Sex,    Occupation    and    Destination    of    Immigrant    Arrivais 
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1,285 
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1 
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79 
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1 
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17 
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25,870 

3,853 

9,522 

770 
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494 

1,144 
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63 
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243 
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699 

8,447 

5,207 
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1,351 
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27 
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10 
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1 
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49 
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3 
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1 

27 
3 
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2 

15 

3 

2 
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55 

152 

14 

1 
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1,879 

533 

655 

79 

7 

1 

106 

99 

6 

57 

7 

297 

29 

71 

35 

59 

203 

877 

1 

266 

545 

549 

108 

184 

British- 

1,279 

230 

541 

58 

4 

1 

8 

53 

662 
76 

290 
21 
2 

4,141 
509 

1.775 

117 

2 

1,614 

183 

621 

55 

3 

2 

14 

38 

1,544 

128 

Scottish    

492 
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35 

1 

130 
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27 

98 

24 
86 

6 
13 

27 
91 

8 

Czech      

25 
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2,837 

27 
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117 

387 

2,025 

274 

2,818 
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3 
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1,530 

1,847 

598 

97 

2 

2,190 

16 

256 

29 

131 

663 

109 

1,177 

446 

78 
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400 
102 

86 

1,856 

3 

208 

21 

148 

704 

65 

1,073 

389 

1 

73 

324 

427 

119 

81 
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2,700 

1,763 

3.447 
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104 
20 
41 

203 
34 

158 

259 

199 

1 

85 

13 

17 

139 
14 

118 

231 

110 

3 

235 

15 

125 

156 

37 

2,331 

631 

77 

54 

243 

21 

109 

1,103 

73 

304 

1,348 

1 

441 

357 

603 

275 

7 

117 
9 

45 
907 

17 
185 
184 

84 
6 

51 
951 

28 
163 
254 

191 
18 
63 

144 

23 

1,739 

133 

116 

8 

72 

79 

Greek        

11 

1,277 

119 

130 
140 

251 
111 

67 
139 

278 
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2 

23 
85 
83 
31 

1 

16 
54 
25 
15 
1 
1 

43 
136 
214 

89 
254 

39 
140 
144 

60 
9 

20 

44 

94 

49 

4 

3 

4 

46 

1 

8,719 

30 

196 

523 

5,147 

378 

3 
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4 

57 
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4,705 

17 
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165 
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126 
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14 

18 

1 
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881 
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11 
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15 

13 

6 

22 

1 

179 

1 

23 

203 

59 

15 

5 

9 

323 

694 

47 

78 

108 

72  .. 

22 

2 

1 

4 

1 
1 

5 

84 

160 
1 

8 
2 

739 
2 

3  .. 

0 



3 
25 

1 
1,004 

1 
26 

2 

90 

1 

3,520 

5 
39 

3 
1 

1  .. 

8 

14 

1 

3 

4 

4 

2 

1 

1 
1,861 

409 

63 

62 

19 

861 

7 

5 

2, 123 

7 

120 

736 

219 

145 

64 

6,524 

1,569 

1,005 

4  .... 

11 

9 
6 

1 

2 

8 

6 
G 

3 

47 

4 

14 

1 
1 

23 
157 

26 
230 

13 

82 

1 
61 

4  .. 
26  .. 

6 

1 

5 

65 

1 

2 

1 

8 

14 

3 

16 

1 

1 

170 

19 

143 

100 

16 

4 

2 

254 

422 

163 

156 

215 

224 

1  .... 
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22 

80 
31 
175 

3 

5 

15 

3 

10 

4 
4 
12 
2 

1 

24 

1 

8 
2 
1 
4 
2 
1 

133 
4 
10 
21 
19 

24 
2 
2 
8 
4 

72 
15 
10 
95 
14 
1 

219 
17 
12 
82 
12 

22 
4 
2 
3 
2 

13 

1 

18 

51 
1 
3 

45 
4 
1 

1  .. 

1  .. 

32  .. 

1  .. 

3 

4 

3 
1 
3 

1 
1 

13 

7 

7 
2 
1 

3 

68 

69 

3,386 

3,876 

1.309 

2,241 

8,018 

126 

2,263 

11.872 

8,545 

2,384 

1,082 

222 

22.403 

59, 126 

7,724 

5.185 

10,043 

10,075     4 

4       9 
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Table 
Origin,    Sex,    Occupation    and    Destination    of    Immigrant    Arrivals 


Sex 

Totals 

Trade  or 

18  Years 
and 
Over 

Under 

18 
Years 

Farming  Class 

Unskilled  and 

Semi-skiUed 

Workers 

SkUled  Workers 

Racial  Origin 

J 

"es 

S 

"3 
S 

■3 

1 

la 
0 

ci 

a 
B 

J 

ce 
E 
0 

£ 
IS 
12 
0 

2 

1 

3 

6 

2 

2 

2 

1 
36 

1 

12 

11 

- 

6 

7 

3 

8 

2 

1 

1 

2 

2 

2 

6 

1 

1 

1 

2 

British — 

English 

768 

945 

232 

263 

2,208 

103 

51 

48 

92 

53 

31 

217 

75 

60 

318 
294 

366 
359 

103 
99 

129 

77 

916 
829 

47 
36 

22 
13 

34 
9 

49 
33 

27 
22 

17 

6 

80 
92 

21 

28 

38 

Scottish 

38 

Welsh 

33 

29 

10 

79 

2 

1 

2 

8 

1 

4 

1 
2 

2 
2 

3 
4 

1 

1 

1 

Czech 

16 

15 

2 

2 

35 

2 

2 

2 

1 

2 

2 

Dutch 

86 

88 

1 

2 

11 

338 

272 

38 

35 

247 

1 

2 

30 

788 
639 

21 

6 

4 

7 

10 

6 

15 

7 

10 

0 
286 
214 

6 
69 

84 

4 

95 
69 

1 
46 
29 

1 
42 
25 

2 
20 
17 

S 
3 

3 

70 
58 

2 
34 
20 

6 

French 

21 
17 

25 

19 

20 

German 

15 

Greek 

30 

24 

10 

3 

67 

2 

4 

1 

1 

2 

2 

Hebrew 

£•0 

212 

43 

55 

510 

3 

2 

1 

15 

4 

50 

19 

10 

Italian 

69 

56 

12 

21 

158 

2 

1 

16 

7 

1 

26 

6 

S 

5 

12 

5 

6 

28 

1 

I 

4 

1 

1 

2 

Lithuanian 

5 

7 

1 

2 

15 

1 

2 

2 

1 

1 

1 

Magyar 

12 

16 

5 

4 

37 

3 

1 

2 

3 

1 

1 

3 

2 

Maltese 

1 
1 
16 

1 
3 
75 

1 
40 

1 
11 

8 

1 
23 

5 

2 

5 

3 

2 

5 

North  American  Indian.. 

6 

14 

2 

4 

26 

3 

1 

2 

2 

1 

2 

Polish 

48 

46 

9 

16 

119 

2 

3 

4 

12 

4 

3 

18 

3 

1 

1 

1 

2 

6 
17 
13 

3 

17 
12 

9 
38 
30 

2 
2 
4 

1 
1 
4 

1 

1 
3 

3 
2 

6 

1 

5 

1 

1 

3 

1 

Scandinavian — 

Danish 

22 

26 

12 

7 

67 

5 

1 

2 

2 

6 

4 

4 

44 

40 

5 

4 

1 

1 
36 
30 

3 
10 

2 

2 

17 

7 

12 
13 

109 
90 

8 
16 

4 

1 

5 

6 

1 
8 
9 

1 
3 

18 

7 

6 

4 

6 

2 
1 

1 

4 

4 

Slovak 

2 

1 

1 

2 

2 

1 

Spanish  American 

5 

5 

2 

2 

14 

1 

12 
3 

10 

7 

5 

1 

2 

1 

29 
12 

2 

1 

1 
1 

4 

1 

1 

1 

Totals          .... 

2,636 

3,014 

806 

850 

7,306 

358 

153 

181 

352 

185 

81 

694 

245 

227 
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from  the  United  States,  for  the  Fiscal  Year  ended  March  31,  1949 
11 


Occupation 

Destination 

Trading  and 
Clerical 
Classes 

Mining 
Class 

Female 
Domestic 
Servants 

Other  Classes 

.S 
1 

03 
ç3 
O 

3 

m 

-s 
c 

"H 

T3 

w 

s 

g 

3 
O" 

o 

es 
c 

o 

o 
'S 

es 

c 
a 

c 
(S 

< 

a 
E 

1 

't- 

3 

o 

es 

es 
1 

e 
1 

o 

M 

a 

1 

c 
O 

> 

c 

§ 

c 

■es 

£ 
"3 
B 

c 

1 
o 

3 

2 

1 

3 

3 
2 

1 
5 
1 

607 

244 

238 

24 

2 

1 

5 

52 

1 

1 

5 

221 

179 

18 

145 

35 

7 

5 

9 

1 

1 

8 
10 
24 
1 
2 
10 

15 
1 
23 
22 
2 
9 
2 
5 
7 
4 

1 
32 

1 

1,066 
491 
40f' 
43 

1 

3 

12 

112 

1 

3 

1 

4 

3 

1 

5 

37 
18 
19 
3 

180 
SI 
66 

147 

48 

54 

2 

58 

21 

25 

3 

5 
3 

5 

1 
1 
2 

7 
4 
4 

171 
58 
67 
12 

297 

121 

96 

10 

157 
50 

78 
1 

100 

34 

35 

1 

22 
15 

17 

1 

303 
102 

70 

36 
12 
15 

131 
73 
52 

G 

346 

118 

138 

16 

2 

1 
13 
45 

1 

9 
3 

2 

10 

1 

1 

10 

4 
10 

1 
0 

2 

3 

46 

6 
2G 

1 
10 

4 

3 
32 

19 

1 

3 

22 

15 

3 

1 

2 

36 

36 

3 

41 

7 

1 

1 

390 

44 

37 

201 

47 

2 

3 

3 

1 

18 

208 

362 

21 

208 

75 

18 

11 

31 

1 

3 

29 
16 
74 
2 
5 
13 
17 

24 

1 

3 

69 
46 

36 

2 
1 
1 

4 

90 
90 

7 
58 
18 
6 
1 
6 

4 

23 
54 

1 
14 

S 

1 
25 

44 
20 

4 

55 
62 
16 

15 
24 

4 
29 

6 

4 
4 

1 

2 

6 
2 

5 

1 

42 
22 

14 

83 
4 

3 

6 
29 

8 
44 

.... 
3 

96 

1 

2 

.... 

21 
4 

1 

1 
1 
4 

17 

1 

1 

2 

3 

2 

1 

1 
9 
5 
16 
1 

2 

2 

3 

1 

5 

3 

21 

1 

15 

4 
2 
14 

1 
2 
2 

15 
3 

1 
2 
5 

4 

9 

1 

3 

12 

2 

2 

1 

3 
3 

6 
1 
9 

3 

1 

3 

C 
5 

1 

1 
4 
2 

6 



15 

15 

5 

2 
3 

I 

2 
1 

15 
2 

16 
4 

1 

1 

2 
5 

6 

1 
6 
3 

1 

8 

1 

24 

8 

1 

4 

1 

1 

5 

2 

3 

19 

5 

17 

20 

2 

1 

4 

5 
5 

1 

1 

U 
5 

32 

37 

6 

12 
4 
7 
8 
4 

11 

1 

2 

1 

2 

1 

1 

1 
4 
6 
2 

3 

1 
2 

1 

1 

4 
5 

6 

1 
3 

3 

C 
1 

7 

3 

1 

653 

429 

212 

19 

10 

13 

31 

560 

1,961 

942 

389 

280 

60 

1,342 

3,413 

197 

187 

476 

941 

18 

3 
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Table 
Total  Immigration  to  Canada  Showing  Racial  Origin  by  Country  of 


Country  of  Last 
Permanent  Re^àidence 

Totals 

1 
c 

< 

1 
< 

c 
.3 
'c 

S 

< 

c 
.3 

1 

s 

§ 
P3 

c 

's 

o 
o 

e 

S 
xn 

3 

4) 

S 

C 

O 

c 
.3 

£ 

1 

.3 

a 

"a 
Q 

3 

Q 

c 
.3 

c 
.3 

S 

'c 

B 

B 

111 

85 

439 

757 

1,154 

44 

77 

19 

387 

2,192 

720 

1,101 

25,328 

2,340 

169 

1,278 

3,224 

650 

6,879 

1,685 

194 

1,457 

5,230 

12 

3,597 

3,341 

82 

4,270 

762 

62 

3,118 

289 

363 

112 

29,259 

14 

1,635 

4,417 

35 

8,878 

398 

20 

414 

370 

61 

76 

7,318 

589 

391 

90 

110 

54 

4 

292 

1 

8 

23 

8 
45 

9 

1 

51 

1 

4 
2 

2 

28 
7 

1 

3 

3 

12 

7 

17 

3 

3 

19 

1 
5 
2 

2 

925 

69 

4 

56 

1 

5 

79 
2 
5 

26 
21,264 

2 

8 

China                             

16 

108 

7 

1 

960 

4 

3 

64 
1 

2 
3 
1 

1 

3 

11 

1 

1 

1 

1,051 
832 

1 

6 
1,115 

1 

19 

2,222 

4 

5 

53 

50 
154 

1 

1 

Eire                     

1.. 

1 

1 

11 

4 

369 

2 

36 
1 

1 

64 

1 

3 

11 

9 
6 

5 

1 

6 

1 

6 

9 

16 

6 

128 

777 

5 

Holland         -    

11 

8 

I 

1 

1 

21 

44 

2 
2 

6,783 

2 

2 

1 

86 
65 
4 
3 

8 
1,336 

59 

1 

8 

1 

Italy 

1 

5 

1 

4 

452 

9 
2 

5 

3 
2 

1 

18 

46 

1 

4 

24 

1 

7 

Malta                           

12 
6 
2,717 
203 
12 
2 

1 
1 
286 
15 
2 
2 

1 
54 
46 

2 

1 

1 

1 

1 

1 
6 

51 

2 

1 

4 

1 

2 

1 

1 
12 

Poland 

1 

3 

142 

.       6 

3 

5 

1 
3 

3 

8 

4 
2.633 

3 

1 

11 

5 

1 

210 

3 

33 

2 
5 

434 

82 

8.062 
22 

21 

1 

1 
50 

1 

1 

5 

5 

7 

3 
8 
2 

2 
5 

4 

1 

173 

27 

3 

S 

Svria 

7 

5 

6 
247 

1 

1 
2 

1 

6 

2 

36 

1 

6 
1 

2,215 
164 
179 
11 
32 

916 
19 
10 
3 
2 

832 
18 
30 
4 

2 

79 

358 

1 

4 

35 

30 

788 

Wales                             

2 

West  Indies   (British) 

1 

1 
7 
5 

2 

5 

West  Indies  (Not  British) 

Others                      

1 
70 

16 

16 
25 

1 
15 

1 
114 

498 

4 

6 

1 
64 

2 

23 

2,533 

273 

Totals 

125,603 

11 

1.005 

5 

28,078 

4,769 

10,351 

849 

1,179 

10,113 

1,901 
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Last  Permanent  Residence  for  the  Fiscal   Year  ended  March  31,   1949 


S     - 

4) 

o     c 

3      X 

12 
4          6 
6        12 
..      165 

1        70 

c 
.2 

2 

6 

8 

ta 

t 
c 

a. 

c3 

1 

0 

isD 
3 

1 

2 

.a 
4 

B 

■a 
3 

1 

1 

S 
"3 

B 

B 

C 
0) 

E 

C 

g 

B 

.S 

a 
0 

B 

.2 

B 
C 

1 

4) 

E 
•< 

0 

B 

.2 

PU 

1 
3 

3 

0 

B 

.2 
2 

s 

S 
Ci 

B 
(S 

Ci 

B 

■a 

X. 

A 

'b 
ai 

Q 

1 

E 

5 
'5 

.2 

c 
ce 

6 
3 

"c. 

& 
■Ji 

B 

.S 

a; 
E 
■< 

B 

1 
ai' 

1 

j3 
.iS 

3 

H 

4 

12 

29 

3 

56 

35 

1 

2 

1 

1 

6 

3 

5 

14 

2 

132 

36 

5 

1 

19 
1 

22 
3 

1 

7 

9 

7 

30 
4 

199 
8 

1 

1 

1  .. 

1 

16 

2 

5 

1 

19 
3 

1 

1 

2 

72 
1      383 
11 
5 
16     831 
6 

1 

1 
7 
16 

3 

1 

1 

1 

10  .. 

3 

87 

6 

69 
7 

1 

73 
7 

1 

1 

2 

237 

1 

50 

1 
4 

7 

1 

344 

21 

643 

1 

3 

4  .  . 

1 

53 

...... 

195 
14 

4 

4 
21 

25 
2 

39 

3 

3 

2 

204 

3 

1 

154 

707 

10 

9 

5 
28 

40 
15 
1 
22 
157 

24 
2 

42 
716 

19 

21 

11 

2 
4 

1 

3 
14 

3 
6 

5 
3 

4  .. 

1 

1 
2 

14 

4      138 

. .      509 
49  .... 

23 
3 

4 

18 

140 

5 

252 

17 
16 

1 

383 

1    fl 

15  .. 
280 

33 

318 

1         5 

2 

3       91 

1 

5,063 

1 
5 

2 

1 
1,008 

1 

6 
1 

4 

1 

6 
4 

6 
2 

1 

1 
1 

1 

2 

1 

5 

'7 

11 

2 

24 

1 

3 

6 

9 

2 

839 

1        27 
7 

3 

1,282 

1 
3,181 

43 

43 

3 

3 
13 

3 
11 

4 

45 

27 

16 
12 

844 

12 

2 

1 
1 

34  .. 

2 
I 

1 
2 

94 

3       65 

1 

4 

3 

4 

2 

89 

. .  4,713 

3 

. .      472 

1      108 

6 

23 

4,041 

743 

1 

11 

6 

33 

1 

8 

2 

1  .. 

1 
4 

1 

1 

1 

333 

1 
1 

1 

^ 

1 

1 

10 

13,896 

4 

9 

38 

1 
3 

2 

1 

1  .. 

2 

1  .. 

2 

16 

2 
167 

4 
8,793 

1,437 

4 

23 

14 

19 

5 

522  .. 

1 
2 

20 
4 

473 
6 

10 

785 

113 
401 

3 

1 

2 
18 

7 

1 

2 
241 

28 
12 

377 

24 

10 

1  44 

2  59 

2 
42 
16 

19 
9 

7 

1 
10 

11 

51 

39 

13 

1 
3 

4 
20 

1 
1 

3 

1 

1 
1 

2 
5 

29 

2 

5 

6  .. 

12 

1 

8 

3 

4 

17 
5 

17 
3 
119 
3 
1 
1 
2 

1 

114 

71  .. 

1 

1 

4 

4  .. 

2 

9 

1 
38 

61 
30 

67 

7 

109 

2 

90 

1 
1 
1 

8 

16 

4 

2 

2 

1 

42 

14 

7 
6 

47 

29 

640 

4  .. 

67     510 

12 

22 

21 

5         1 

66  8,957 

159 
1 

1 

1 

28 

15 

1 

37 

1 
1 

3 

75 

108 
6 

... 

210 

26 

26 

2 

2  .. 

8 

1 

2 

15 

1 

7 

1 

1 

2 

1 

751 

7 

3 

9 

22 

1 

2 

3 

10 

306 

1 
4S 

1 

473 

239 

904 

400 

5,424    7 

5,365 

1,481 

3,445 

4,459 

1,388 

15,539 

57 

582 

1,495 

10,528 

748 

2 
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Table  13 

Immigration  to  Canada,  Showing  Nationality  and  Sex  for  the  Fiscal  Year  ended  March  31,  1949 


From  Overseas 

From  the  United  Stat«s 

Nationality 

Totals 

18  Yeare 
and  Over 

Under 
18  Years 

Totals 

18  Years 
and  Over 

Under 
18  Years 

Grand 
Totals 

M. 

F. 

M. 

F. 

M. 

F. 

M. 

F. 

17 

160 

1,028 

42.830 

72 

6 

55 

2,275 

690 

13 

6,875 

2,588 

175 

1,020 

301 

664 

1,808 

4 

109 

5.075 

7 

3,809 

3.551 

2 

4,609 

11 

19 

359 

32,544 

11 

1,808 

4,989 

51 

28 

122 

337 

39 

5 

119 

72 

24 

16 

14 
63 

384 

16,911 

29 

3 

9 

796 

373 

1 

2,277 

905 

49 

404 

49 

239 

666 

86 

2,971 

4 

2,015 

1,323 

2 

1,833 

3 

3 

149 

16,368 

5 

650 

1,388 

10 

12 

56 

168 

11 

3 

58 

14 

7 

6 

3 
68 
311 
16,010 
36 
3 

26 

1,025 

173 

8 

1.631 

1,208 

88 

328 

160 

253 

728 

3 

20 

1,285 

2 

1.274 

1,579 

17 

Austrian 

12 

164 

5,028 

3 

17 

169 

4,881 

4 

8 

10 

510 

4 

4 

194 

4 

4 

275 

168 

2 
15 

26 

1.038 

43,340 

72 

Britbh 

Bulgarian 

Central  American 

2 
2 
11 

6 

1 

1 
6 
3 

1 
1 
4 
2 

8 

Chinese 

12 
228 

69 

2 

1,611 

260 

23 
141 

43 
109 
222 

2 
437 

260 
319 

8 

226 

75 

2- 

1,356 

215 

15 

147 

49 

63 

192 

1 

1 

382 

1 

260 

330 

57 

Czecho-Slovakian 

1 

1 

2  286 

696 

13 

Dutch 

19 

2 

15 

29 

15 

40 

8 

1 

1 

13 

7 

5 
15 
4 

19 
2 

9 
2 

4 
12 

9 
14 

4 

2 

1 

G.894 
2.590 

Ksthonian 

4 
1 

2 
5 

1 
1 

2 

1 

2 

1 

190 

French 

1  049 

German 

316 

Greek 

704 

1.816 

5 

Irish  Republican 

1 
7 

110 

6 

5,088 
7 

Japanese 

7 

1 

3 

3 

3.816 

3,551 

2 

Lithuanian 

1,908 

5 

9 

138 

10,494 

2 

719 

2,042 

12 

9 

41 

91 

21 

2 

40 
32 
12 

8 

412 

1 

2 

34 

2,905 

1 

223 

824 

14 

4 

17 

42 

3 

456 

2 

5 

38 

2,777 

3 

216 

735 

15 

3 

S 

36 

4 

2 

1 

1 

4.611 

11 

Mexican 

19 

12 
50 

5 

28 

4 
20 

1 
1 

2 
1 

371 

Polish 

32,594 

11 

Roumanian 

4 
7 
1 
1 
6 
3 
1 
1 

3 
4 

2 
3 

1 
3 
1 
1 
4 

1,812 

4,996 

South  American      

52 

29 

Swedish 

128 

340 

1 
1 

40 

Turkish 

6 

9 
11 

2 

12 

15 

3 

2 

119 

6,519 

2,317 

2,623 

767 

812 

6,591 

West  Indian  (Not  British) 

24 

Others ..     . 

16 

Totals 

118,297 

50,317 

41,807 

13,449 

12.724 

7.306 

2.636 

3,014 

806 

850 

125,603 
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Rejections  from   Overseas,   by  Causes   and  Nationality,  from   1902-03   to   1948-49   and 
Total  Rejections  from  the  United  States  from  1908-09  to  1948-49 


Fiscal  Years 

1902-3 

to 
1912-13 

1913-14 

to 
1922-23 

1923- 
1924 

1924- 
1925 

1925- 
1926 

1926- 
1927 

1927- 
1928 

1928- 
1929 

1929- 
1930 

1930- 
1931 

1931- 
1932 

1932- 
1933 

1933- 
1934 

1934- 
1935 

1935- 
1936 

From  Overseas 
Bti  Causes 
Medical 

4.162 
5,094 

1,029 
5,604 

130 
862 

83 
948 

40 
226 

95 
594 

104 
215 

94 
266 

78 
243 

39 
444 

26 
298 

16 
213 

17 
177 

9 
206 

13 

Civil 

183 

9,256 

1,240 
175 

7,841 

6,633 

978 

134 

5,521 

992 

187 

6 

799 

1,031 

199 
11 

821 

266 
109 
157 

689 

209 

5 

475 

319 

150 

2 

167 

360 

154 

3 

203 

321 

160 

8 

153 

483 

251 

6 

,  226 

324 

180 

4 

140 

229 

126 
13 
90 

194 

123 
11 
60 

215 

150 
13 
52 

196 

By  Nalionality 
British 

123 

66 

Totals 

9,256 

6,633 

992 

1,031 

266 

689 

319 

380 

321 

483 

324 

229 

194 

215 

196 

1908-9 

to 
1912-13 

171,009 

10,311 

10,553 

12,219 

12,819 

15,938 

18,110 

24,718 

39,434 

36.867 

28,939 

18,878 

14.426 

Totals  from  U.S. A 

68,454 

12, 290 

Grand  Totals 

77,710 

177,642 

11,303 

11,584 

12,485 

13,508 

16,257 

18,470 

25.039 

39.917 

37,191 

29, 168 

19.072 

14,641 

12,486 

Fiscal  Years 

1936- 
1937 

1937- 
1938 

1938- 
1939 

1939- 
1940 

1940- 
1941 

1941- 
1942 

1942- 
1943 

1943- 
1944 

1944- 
-1945 

1945- 
1946 

1946- 
1947 

1947- 
1948 

1948- 
1949 

Totals 

From  Overseas 

By  Causes 
Medical 

11 
236 

8 
202 

7 
170 

10 

167 

11 
225 

20 

129 

16 
122 

•IG 
169 

16 
130 

24 
314 

24 
403 

33 
341 

42 
352 

6, 173 

Civil 

18,533 

Totals 

247 

210 

177 

177 

236 

149 

138 

185 

146 

338 

427 

374 

394 

24,706 

By  Nationality 
British 

138 

7 

102 

86 

4 

120 

94 
9 

74 

124 
5 

48 

95 

4 

137 

90 

1 
58 

89 

1 
48 

141 

1 
43 

110 

5 

31 

246 
92 

260 

7 

160 

205 

4 

165 

208 

3 

183 

6,225 

American 

449 

Other  countries 

18,032 

Totals 

247 

210 

177 

177 

236 

149 

138 

185 

146 

338 

427 

374 

394 

24,706 

T0T.\L8  FROM  U.S. A 

13,178 

11,094 

10. 160 

9.996 

11,821 

7,368 

3,424 

2,866 

2,716 

6,396 

8,561 

7,799 

7.456 

597,800 

Grand  Totals 

13,425 

11,304 

10.337 

10. 173 

12,057 

7,517 

3,562 

3,051 

2,862 

6.734 

8,988 

8,173 

7,850 

622.506 

252  Department  of  Mines  and  Resources 

Table 
Immigration   to   Canada,  from  Overseas   Showing  Intended   Occupation 
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548 

12 
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14 

760 

452 

23 

29 

114 

254 

48^ 

1  1,341 
2,223 

3      621 

2  1,072 
2      207 

2  1.845 
32 

70 
10 

450 
275 
135 
174 
34 

219 
9 
11 
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'14 
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65 

9 

1 

"i4 
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45 
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376 
698 
204 
395 
54 

708 
45 
31 
13 
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34 
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3 
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178 
36 
31 
30 
20 

37 

1 
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85 
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1 
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10 

14 
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18 

77 

1 
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22 
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71 
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76 
57 
57 
13 

494 
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19 

7 

10 

3 

76 

192 

276 

55 

18 

Manufacturing 

11 

Construction 

2 

4 

Apprentices  to  Skilled  Trades 

5 

18 

272 

Dependent  Wives      

225 

4S 

118,297 

17  25,870 

3,853 

1,144 

9,866 

2,531 

1,113 
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by  Racial  Origin     for  the  Fiscal  Year  ended  March  31,  1949 
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Table  17 

Deportations,  After  Having  Been  Admitted,  by  Causes,  Nationalities,  and 
Provinces,   from    1902-03    to    1948-49 


_ 

Fiscal  Years 

1902-3 

to 
1912-13 

1913-14 

to 
1922-23 

1923- 
1924 

1924- 
1925 

1925- 
1926 

1926- 
1927 

1927- 
1928 

1928- 
1929 

1929- 
1930 

1930- 
1931 

1931- 
1932 

1932- 
1933 

1933- 
1934 

1934- 
19.35 

1935- 
1936 

By  Causes 

2,296 

2,853 

1,083 

530 

145 

2,213 

4,517 

3,989 

793 

262 

649 

775 

511 

93 

78 

420 
543 
520 

58 

145 

410 
506 
453 
189 

158 

470 
354 
447 
149 

165 

519 
430 
426 
257 

254 

650 
444 
441 
194 

235 

600 

2,106 

591 

107 

559 

789 

2,245 

868 

200 

274 

697 
4,507 
1,006 

270 

545 

476 

4,916 

836 

277 

626 

301 

2,991 

493 

250 

439 

144 

464 
267 
172 

81 

81 

125 

207 

163 

Accompanying  deported 

34 

6,907 

11,774 

2, 106 

1.686 

1,716 

1,585 

1,886 

1,964 

3,963 

4,376 

7,025 

7,131 

4,474 

1,128 

610 

By  Nationalities 

4,358 
1,066 
1,483 

5,226 
4,566 
1,982 

1,377 
417 
312 

985 
321 
380 

899 
330 

487 

808 
351 
426 

1,047 
297 
542 

1,083 
294 

587 

2,983 
228 
752 

3,099 

279 
998 

4,248 

260 

2,517 

4,251 

331 

2,549 

2,718 

319 

1,437 

385 
199 
544 

157 

146 

307 

Totals  

6,907 

11,774 

2,106 

1,686 

1,716 

1,585 

1,886 

1,964 

3,963 

4,376 

7,025 

7,131 

4,474 

1,128 

610 

By  Provinces 
Maritime  Provinces 

147 
1,589 
2,896 

409 
2,197 
4,243 
1,310 

691 
1,041 
1,876 

7 

38 
301 
547 
802 
110 
102 
206 

32 

206 
675 
242 
115 
134 
282 

43 
233 
620 
195 
113 
178 
334 

48 
233 
581 
177 
118 
169 
259 

48 
240 
646 
279 
197 
260 
216 

70 
255 
600 
403 
173 
187 
276 

93 
480 
1,115 
1,296 
277 
396 
306 

148 
509 
1,788 
625 
414 
511 
381 

252 

984 
2,828 
1,014 
767 
631 
549 

244 
1,343 
2,626 
858 
490 
738 
832 

260 
596 
1,827 
408 
261 
467 
655 

62 
163 

347 

71 

91 

184 

210 

42 
106 

167 

43 

1,783 

36 

-Vlberta                        .... 

79 

491 
1 

137 

6,907 

11,774 

2,106 

1,686 

1,716 

1,585 

1,886 

1,964 

3,963 

4,376 

7,025 

7,131 

4,474 

1,128 

610 

Fiscal  Y 

ears 

1936- 
1937 

1937- 
1938 

1938- 
1939 

1939- 
1940 

1940- 
1941 

1941- 
1942 

1942- 
1943 

1943- 
1944 

1944- 
1945 

1945- 
1946 

1946- 
1947 

1947- 
1948 

1948- 
1949 

Totals 

By  Causes 

47 
110 
117 
240 

57 

42 

46 

101 

203 

21 

36 
45 
114 
229 

10 

29 

18 

110 

237 

5 

12 

8 

83 

322 

3 

14 

1 

69 

371 

3 

20 

"ioo 

121 
3 

15 

2 

111 

101 

1 

21 
3 
99 

58 

24 

1 
95 
178 

17 

11 

127 

179 

33 

10 

136 

207 

1 

39 
20 
108 
182 

2 

11,064 

Public  charges 

Criminality 

Other  civil  causes 

Accompanying  deported 

28,051 
13,508 
6,330 

4,106 

Totals 

571 

413 

434 

399 

428 

458 

244 

230 

181 

298 

334 

387 

351 

63,059 

By  Nationalities 
British 

202 
167 
202 

1.34 
138 
141 

135 
145 
154 

127 
147 
125 

108 
124 
196 

135 

107 
216 

82 
104 
58 

74 
96 
60 

62 
82 
37 

165 
61 
72 

153 
100 

81 

188 
93 
106 

182 
78 
91 

35,371 
10, 846 

16,842 

:5:    Totals 

571 

413 

434 

399 

428 

458 

244 

230 

181 

298 

334 

387 

351 

63,059 

•SW     By  Provinces 
Maritime  Provinces 

61 
129 
127 
32 
26 
77 
119 

27 
102 
123 
21 
14 
40 
86 

40 
112 
121 
22 
28 
19 
92 

61 
103 

96 
8 
9 

32 

90 

136 

139 

80 

14 

9 

50 

150 

178 

82 

4 

1 

9 

34 

96 
48 
59 
5 
9 
7 
20 

85 

48 

43 

6 

9 

6 

33 

67 

35 

41 

3 

3 

8 

24 

150 

68 
35 

6 

5 

7 

27 

101 
102 
60 

4 

8 

7 

52 

90 
102 
91 

8 
7 

10 
79 

59 
92 
104 
9 
6 
6 
75 

3,059 
10,693 

22,568 

Saskatchewan 

Alberta 

18,940 
■7,'79i 

8 

571 

Totals  

413 

434 

399 

428 

458 

244 

230 

181 

298 

334 

387 

351 

63,059 
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